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Preface 


This volume deals with the principles of breeding farm animals, with 
the food of farm animals and economy in feeding, and with the management 
of farm animals generally. The various breeds of cattle of the Presidency 
are illustrated and described. I hope to be able in time to add largely 
to this section with illustrated descriptions of the numerous breeds of cattle 
found in other parts of India. 

I am indebted to Dr. Leather for the numerous analyses of Indian 
f oods and fodder, and to him, Veterinary Major Mills, and Mr. Baldrey 
for some of the photographs which are illustrated. The blocks for illustrations 
re prepared by Mr. F. B. Stewart, Photo Artist, Poona. Mr. Yashvant 

iNilkanth, the Superintendent of the office of Director of Land Records and 
Agriculture, kindly corrected the proofs. 


,J. M. 


Poona , January , 1901 . 
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THE PRINCIPLES OF BREEDING FARM ANIMALS. 

300 - 

MOEE PARTICULARLY IN REFERENCE TO CATTLE. 

Cattle form the backbone of India’s agricultural enterprise. Numerous 
indigenous breeds exist which vary from each other in a remarkable degree 
in size, type and in other respects. The variations referred to are in a 
great measure due to natural conditions over which the breeders have little 
or no eoiitrol. If the natural conditions of a district are suitable, an expert 
stock owner can in time breed up to an improved standard, but if they are un¬ 
favourable or incapable of artificial improvement, efforts to improve the 
characteristics of indigenous breeds will probably fail. 

It should be noted in contrasting the favourable and unfavourable natural 
conditions as they exist in India, that in the Bombay Presidency the districts 
Vrhere the best cattle are bred have extensive ranges of good grass-land with 
abundant or fairly abundant pasturage at all seasons. Such lands are ordi¬ 
narily upland hilly tracts naturally well drained, freely shaded with trees and 
having an ample water-supply in perennial springs or streams. The 
soil is best if of fair depth and quality and with the subsoil fairly pervious 
ip rain as it falls. The rainfall should not exceed 35" per annum. The 
breeding grounds of the Gir cattle in Kathiawar and of Khillari and Malvi 
cattle in the Satpuras and in Holkar’s territory exhibit such favourable 
natural conditions as those referred to ; moreover, on the more fertile lands, 
which lie as arable plains at lower levels, a considerable variety of cultivated 
crops are grown, and it is possible to arrange in almost any season that a 
full supply of nutritive fodder is held in reserve to supplement the natural 
supply when it gets scant. The finest cattle of the Bombay Presidency 
are bred in Northern Gujarat in tracts of grass-land which extend round the 
Eann of Cutch and northwards through Radhanpur, Wadhial, Kankre], 
Palanpur into Rajputana. The deep alluvial loamy plains of Gujardt are 
very suitable for rearing young stock. The district like other suitable cattle- 
breeding districts is'safe from famine except, perhaps, once in a centuiy. 
Ther young male 'stock are sold as yearlings to occupants of arable lands 
in Baroda, Kaira, Ahmedabad, &c. These arable districts are probably 
more* fertile than any other districts hi India. A great variety of crops are 
grown. Pulse crops are extensively cultivated, and these produce most 


The character of 
each indigenous breed 
is greatly influenced 
by natural conditions* 


Natural and other 
conditions which are 
favourable for cattle 
breeding. 



Natural and other 
conditions which are 
not favourable for 
cattle breeding. 


A decided degree of 
cold in the winter 
season is a favourable 
influence. 


“Like begets like” 
is only true in a cer¬ 
tain sense. 


nutritions fodder. The cattle are very line and it would be indeed curious 
if a district so favourably circumstanced did not produce fine cattle. 
In the cattle breeding districts proper, the owners are chiefly professional 
herdsmen owning comparatively large herds and leading with their families 
more or less wandering lives. It is usual to keep only bulls specially suitable 
for stud purposes. Such young bulls as are not required are either castrated 
early or sold young. Young stock are rarely housed or tied, and with the 
older stock get a healthful amount of freedom in the grazing grounds. 

Throughout the Deccan where the arable cultivation is extensive and 
grazing areas are restricted some breeding animals are kept in every village, 
but only a few by each individual owner. He cannot afford to herd them 
separately. The village cattle run together herded by one or two children 
and early castration is not practised, consequently the mating of animals is 
altogether uncontrolled. This system of breeding, if system it can be called, 
has resulted in producing cattle of very mixed breeding and generally 
of inferior class. The breeding of cattle in Deccan villages would not in 
any case be profitable, because the natural conditions are unfavourable, 
and the best cattle that could be bred would not be saleable at high 
prices. The district is subject to deficient rainfall, scarcity of fodder 
and periodic famines. Only small active hardy cattle could exist under 
such trying conditions; therefore it would be risky and unwise to 
attempt to increase the size of the cattle by crossing or materially 
change the natural characteristics of the breed by any other means. 
In the BLonkan or below the Ghats, north or south of Bombay the rain¬ 
fall is too heavy for successful stock breeding. Buffaloes thrive fairly well there, 
but though they are by nature water animals, still they can be most success¬ 
fully reared in a comparatively dry district. A damp malarious situation 
would not be selected as a village site, neither is it suited for breeding healthy, 
vigorous animals. A deep moisture holding soil which gets sodden during 
rain is unsuitable for a stock farm. Such lands as the deep retentive cotton 
soils of Surat, Broach, &e. are very unsuitable for the purpose. 

The finest cattle in India are bred in districts where there is a decided 
degree of cold in the winter season. This seems to have an invigorating 
influence. In fact, it may generally be said that in the southern and warmer 
parts of India the breeds of cattle, horses, sheep and goats are smaller and 
altogether less valuable than those found in colder and more northern dis¬ 
tricts. 

The pure breeds of cattle as we find them in India and as bred by pro¬ 
fessional herdsmen, exhibit certain characteristics which indicate that they 
have been maintained pure for many generations. We know little or nothing 
of the original stock from which each breed sprang. The saying “like begets 
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like” is as true in India as in other countries. It is, however, only true in a 
certain sense. The Indian breeds of to-day probably differ materially from 
original stocks. The present-day characteristics of improved breeds in other 
countries have chiefly been brought about by the breeder’s art, but the success¬ 
ful breeder in India or elsewhere must always subordinate his aims to natural 
conditions. If such conditions are suitable, then he can breed up to an im¬ 
proved standard, but if unsuitable or incapable of artificial improvement he 
will probably fail in his effort. It would be very unwise to attempt to elimin¬ 
ate characteristics and qualities which are inherently caused by natural con¬ 
ditions which are unchangeable. 

The influences of the breeder’s art assisted by natural conditions have been SkiI1 in breeding, 
to some extent the means of giving to every improved breed certain distinc¬ 
tive characteristics, but independent of these influences there are others which 
I will directly refer to, as the various principles attending the breeding of 
farm animals are described. 

When domesticated animals are left more or less to themselves and are Peculiarities in- 
allowed to breed more or less indiscriminately, certain peculiarities are thereby duced by indisemm- 
indueed. Variety in colour and broken colours thus become common. The nate breedm £* 
cattle found throughout the Deccan furnish an excellent example. Cattle 
that are reared in herds by professional herdsmen away from villages acquire 
the instincts and habits to some extent of wild animals. They are easily 
startled by strangers or by any unusual object and are fleet of foot when so 
startled, or they may become dangerously hostile. Gir cattle in the Gir h ills 
are quite tame with their owners or attendants and are easily handled, but 
it is dangerous for a stranger, and particularly a European, to incautiously 
approach them. The same may be said of Khillari cattle. The cows of both 
breeds have great maternal instinct, resembling in this respect other cattle that 
are reared in a purely wild or semi-wild state, for instance the Kyloe cattle 
of Scotland. These cattle during winter and summer are never sheltered 
nor tied in buildings. They graze amongst the heather of the Highland 
hills. The calves are rarely seen until they are some days old. The dam 
hides her offspring in long grass or rushes visiting the spot periodically to 
suckle the little one. If anyone approaches the place unwaringly the cow 
comes at a hard trot with intentions too manifest to be misunderstood. 

Through haphazard breeding other characteristics, besides these referred 
to, are caused particularly in horses. In the Kathiawar breed we not only 
find great variety of colour hut very unusual colours such as duns, skew-balds, 
pale creams, in the latter case with skin much the same colour as the hair. 

Wall eyes and flesh coloured muzzles are very common. An evil temper, 
a mean disposition and extraordinary capacity for continued endurance are 
also common characteristics. Precisely similar characteristics and qualitie ft 
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Effects of domesti¬ 
cation* 


Close breeding or 
“in-and-in” breeding 
and characteristics 
induced thereby. 


hay e been induced by similar causes in the mustang or semi-wild horse of 
the western prairies of America and Canada. These horses are owned by 
Indian tribes and run half-wild in “ bands ” or droves. 

Domestication and careful breeding in any breed tend to tame and pro¬ 
duce a docile temper. Earlier maturity and increased fecundity are also 
induced by the same conditions. 

Horses and cattle allowed to breed indiscriminately as described above 
are often closely bred. “ Close breeding ” or “ in-and-in ” breeding results 
from the mating of near* relations ; generally this is not advisable. It leads 
to weakening of constitution and diminution of size, sometimes also it impairs 
fecundity. It has been resorted to by skilful breeders as a means of stamping 
in a marked degree some special excellence in a particular family. If 
the practice is pursued to a limited extent the result may be that desired, 
if practised to excess harm will follow. The effect of close breeding is 
well exemplified in the more or less dwarfed cattle found in the Islands at 
the bead of the Persian Gulf. These Bahrein cattle resemble ordinary Indian 
cattle in having a bump, but differ from them in every other particular. 
They are useless for draft purposes because they are so small, and valuable 
because their milking properties have alone been developed, and in this con¬ 
nection, it may be stated with assurance that close breeding does not deterio¬ 
rate milk yielding capabilities. It is notorious that Channel Island 
cattle and Jerseys in particular are very much inbred ; yet for their size, 
probably, no breed in the world can furnish a better milk record, if quality and 
quantity of milk be together considered. Jersey and Guernsey cattle must of 
necessity be inbred because until comparatively recent times it was held penal 
either to import cattle or export the indigenous breed and these islands are very 
small. We can only conjecture what Bahrein cattle referred to above wore origin¬ 
ally like. It is certain that they have become dwarfed in size because they have 
been bred in-and-in. Their conformation indicates milking properties. The 
hindquarters look the more massive because there is no droop behind the loins. 
The limbs and feet resemble those of defer. The bead is small and neat, the 
muzzle very fine and often flesh-coloured or mottled. The eyes are very 
prominent and have a docile appearance. The ears are short and alert, the 
neck thin and long, the frame well formed and the tail exceptionally long and 
thin, the udder capacious and well formed. These cattle are thoroughly 
domesticated and particularly docile, and are not afraid of strangers or 
Europeans like ordinary Indian cattle. They are fed on fish, bran, dates and 
hay when in full milk. The fish given is not necessarily fresh. I am not 
prepared to say that this diet unfavourably affects the flavour of the milk, but 
I imagine it probably does in no uncertain degree. It is noteworthy that the 
climate at the head of the Persian Gulf is exceptionally trying. At certain 
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seasons a considerable degree of cold is experienced, whilst at others the 
heat is excessive. The Bahrein, cattle on a diminutive scale resemble in some 
ways Aden and SIngalese cattle, and there is no doubt that both Aden 
cattle and Ceylon cattle are also inbred to a very considerable extent. 
In these breeds, we have again general smallness of size, deer-like 
appearance in the colour, head and limbs, remarkable docility of 
temper, and in the Aden breed milking capacity fairly developed. 
Another instance of peculiarities induced by close breeding is found in 
the sheep of the islands more or less remote from the west of Scotland. 
These sheep were generations back identically the same breed as the horned 
or hill sheep of the Highlands of Scotland. Those aow found in the smaller 
outer islands with which there is rarely any communication from the mainland, 
differ from the original stock, because they have been bred in-and-in. The 
effect of in-and-in breeding has been to diminish the size, to change the 
character of the fleece from a coarse long wool to something resembling 
hair, and now instead of having two strong horns many have four or six of 
these excrescences which, however, are small. 

It has been stated that one of the general effects of close breeding is to 
diminish size. Judicious change of blood from time to time would have an 
opposite effect and tend to increase the general size of the young stock in the 
breeding herd and also strengthen them in hardiness and general robustness. 

"When the owner of cattle or of other farm animals undertakes to improve 
his stock he has set himself a task which demands close and persistent atten¬ 
tion and an intimate knowledge of the principles which underlie his profession. 
The history of any improved breed shows that the men who effected 
the improvement began with a definite ideal object or objects in view. The 
aim of successful breeders has been to breed up to the ideal by perpetuating 
the good points of the parents in the offspring and eradicating the weak or 
bad points. The latter object can only be attained by rejecting all for breed¬ 
ing purposes that do not come up to a desired standard. It Is not difficult 
to eradicate a defect in a single generation. This is accomplished by mating 
an animal particularly good in a certain point with one that may be deficient 
therein. It, however, requires the greatest care to prevent a relapse to the 
same fault or deformity in future generations. Breeding from “ weeds,” 
that is from animals inferior in appearance or otherwise, no matter how good 
the pedigree may be, is a fruitful cause of permanent mischief. If either 
pai*ent is defective the defect will probably appear and often be perpetuated 
in the offspring. Faults of one parent may be overcome by special excellence 
in the other. In cattle, horse and sheep breeding, the bull, the stallion or 
the ram often represents half the influence in improving the herd, the stud or 
the flock. Hence, the selection of the male is of special importance. This 
does not mean that special care should not be taken in selecting the female. 


Value of change of 
blood. 


The successful stock 
breeder must neces¬ 
sarily have an inti¬ 
mate knowledge of 
the principles which 
underlie his profes¬ 
sion. 


The selection of the 
male is of great im¬ 
portance. 
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Violent"crossing is 
highly objectionable. 


The numerous pure 
Indian breeds are the 
result of careful 
breeding through 
many generations. 


The adaptiveness 
of cattle as milt and 
meat producers and 
as beasts of burden 
has been controlled 
by the breeder's skill. 


It simply means that a stock breeder can materially improve his stock through 
the influence of high class sires, even though the females are only moderately 
good. 

Violent crossing must he sedulously avoided. Males and females widely 
divergent in type and breed should not be mated. The offspring of such a 
union is at the best a half-caste and is often a mongrel. Many of the Indian 
breeds are very unlike in characteristic appearances and the crossing of breeds 
divergent in type cannot, by an experienced breeder, receive any commenda¬ 
tion, whatever the objects aimed at may be. English bred bulls have been 
now and again imported into India with the object of improving the indige¬ 
nous breeds. Fortunately the indigenous cattle have only been sparingly 
tainted by the exotic blood. The two types are so different and the pur¬ 
poses for which they are bred so divergent that it is impossible that English 
and Indian cattle can be crossed with advantage. 

The numerous breeds of cattle found throughout India are commonly 
presumed to be the result of haphazard breeding. This is not so, for, 
every pure breed has a distinctive type and family likeness which could 
only have been produced by careful breeding and by maintaining the 
pristine purity of the breed through many generations. Distinctive cha¬ 
racteristics such as those referred to above may have been induced by 
accident or otherwise in the first instance, but have undoubtedly been 
perpetuated in some degree by careful breeding for a very long time. It 
is not likely that in India even in the best breeding districts careful mating 
can be absolutely controlled, because the breeding herds are grazed in 
large droves ; whilst in cultivated districts the cattle of each village are 
so mixed up on the common grazing ground that there necessarily must 
be indiscriminate breeding. Therefore in India desired results cannot be 
attained to the same extent, as in Western countries where every breeder’s 
stock is absolutely under his own control. 

In these Western countries cattle breeders have been able to induce very 
remarkable differences in the characteristics which distinguish different breeds 
and this is not altogether strange, because bovines are useful to man as milk 
and meat producers and also as beasts of burden. It is only natural that 
efforts have been made to improve their adaptiveness for each purpose. I will 
endeavour to show that the appearances which indicate imilk and meat pro¬ 
duction are somewhat dissimilar; also that the conformation, of a good work 
bullock is very different from that of a fat steer intended for the butcher. 
There is no doubt that the work cattle form the backbone of India’s 
agricultural prosperity, and in consequence cattle in India have been 
bred chiefly for draught purposes. Buffaloes are essentially the milch breed 
of this country. Consequently the milk yielding capacity of the cow has 
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been somewhat neglected, except in some districts. It does not at all 
follow, however, that a cow is incapable of milking well and at the same time 
of producing a bull calf which will grow into a good draught animal., 

As regards milch cattle mildness of temper is of special importance. Characteristics in- 
Nothing tends so much to full and free milk secretion, but there are dicativedeep 
other characteristics which also are indicative of deep milking qualities. A 
qualified judge will unerringly say that one cow will milk well whilst another 
will hardly be worth her food. He is guided to some extent by experience 
which is almost instinct and which is only acquired by few. Special breeds 
have been bred specially for dairy purposes. Well bred specimens of a 
purely milch breed have light forequarters in comparison with the hind¬ 
quarters which are massive and heavy. The lightness of the forequarters must not 
contract the chest so that there is insufficient lung and heart room. A good 
milch cow will have wide loins, massive square quarters, deep well-packed thighs 
with back ribs long and well sprung. This conformation gives ample accommo¬ 
dation for the bowels and intestines, a point of particular value, because a 
deep milker has invariably a large paunch and a full flank. A lean and 
clean cut head, a thin, long neck, a thin, long tail, a skin which when handled is 
soft and pliant are all points observable in a good milker. The truest 
indication of milking properties is to be found in the appearance of the 
udder and milk vein. The latter should be prominent, i. e ., easily seen all 
along the abdomen until it disappears near the brisket. The udder should be 
of large capacity, the larger the better, provided it is not fleshy. If fleshy, it 
retains its shape after milking, whereas a good udder collapses into a wrinkled 
bag when the milk is drawn. The udder should not be too pendulous but 
should extend well forward on the abdomen and should come up well behind 
between the thighs. The teats should be large enough to permit the milker 
taking hold of them. They should be squarely set on the udder, be of equal 
size, and not be grouped in a cluster, but be wide apart. The heifer from a 
good milking dam also usually milks well ; but the effect of the bull is just 
as potent as that of the cow. The sire must also come of a good milking 
strain. 

Draught cattle especially those adopted for quick draught are all the The characteristic 
better of fierce and fiery tempers which give them spirit. The Amrit Mahal a PP earances foun(i 111 

J i r ° 1 good draught cattle. 

Mysore cattle are essentially a draught breed much better suited for the road 
than for the field. They are qtiick moving, hardy cattle capable of 
travelling long distances in a very short time. Unlike some other indigenous 
breeds the dewlap is not pendulous and does not interfere with their trotting 
action. They are medium sized cattle, squarely built and stand well on 
their legs, which are powerful and well shaped. They have hard flinty 
feet. The quarters droop behind the loins as in all Indian breeds, but I am 
not at all sure that even this characteristic has not something to do with 
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Characteristic ap¬ 
pearances found i: 
be ef breeds. 


Impressiveness. 


the activity of the Mysore and of all Indian cattle. The Amrit Mahal takes 
the place amongst Indian work cattle, that the thorough-bred takes among 
horses. For heavy haulage and slow work, a work bullock of very different 
conformation is required. The Krishna Valley breed is perhaps typical for this 
purpose. They are large ponderous cattle with frames wide and deep, and 
stand on short legs. The leg bones are coarse and the feet large. The dewlap 
and loose skin on the sheath are unusually developed, significant indications 
that the cattle are slow. The ears droop. The eye though prominent indi¬ 
cates that the temper is docile. The head is short and wide; the neck is short 
and thick. The back level with little or no tendency to droop behind the 
loins. The quarters are massive and square, the thighs far better developed 
than usual. 

The beef breeds of cattle, i. e., those bred specially for their value 
to the butcher differ as much in conformation from a purely milk breed 
as they do from the draught breeds of India. 

In "Western countries the ox is occasionally a beast of burden, but in Eng¬ 
land he is mainly useful as a beef producer, and the conformation best 
adapted for this purpose will ill-adapt him for a hard day’s toil. Early 
maturity and adaptiveness to fatten quickly are essential characteristics; 
small bones and lightness of offal tend to increase the percentage of beef. 
A good specimen of a, fat ox is square all over, a result clearly due to 
breeding. 

A sire is said to be impressive when the most of his offspring inherit 
from him certain particular valuable characteristics. This power would be 
shown as effectively with females of his own breed as with those less well 
bred. Impressiveness is not due entirely to characteristics and appearances 
noticeable in a particular animal. It may, to some extent, be hereditary, 
consequently some value should be attached to pedigree and an enquiry made 
regarding the good points as well as the more pronounced faults of ancestors for 
several back generations. The breeder will be guided by this enquiry as well 
as by the appearance and other noticeable qualities of the males and females 
which he mates. The males of those breeds winch have been maintained 
pure for many generations are much more impressive than the males of such 
breeds as have been improved by recent crossing. But even in pure breeds 
the males of some are more impressive than those of others. Thus in India 
a cross between an Aden hull and Gir cow inherits the characteristics of the 
Aden to a very great extent. Again, if an Amrit Mahal bull is used for 
cows of almost any indigenous breed the offspring partakes very largely of the 
Mysore type. The cross between an Aden bull and a Gir cow is characteris¬ 
tically different from that between a Gir bull and an Aden cow. In each 
case the offspring resembles in a marked degree the male in outward 
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appearance. The superior impressive power of the Aden is demonstrated, 
however, by the offspring in each case almost invariably inheriting the Aden 
* colour; also by the almost total disappearance in the Gir-Aden or 
Aden-Gir cross of the loose skin on the sheath and on the dewlap which is so 
•characteristic of the Gir breed, but entirely wanting in the Aden. Gir and 
Aden cattle are so different in type that a cross between them must be 
regarded as a violent one, and therefore not to be recommended. It has, 
however, been often noted that in crossing two breeds more closely resembling 
each other in character the results noted above were obtained and the cross 
between “ A” bull and “B” cow was a much more satisfactory one than 
between “ B 55 bull and “ A 5J cow. 

Hereditary defects require special care in stamping them out. Any 
constitutional weakness or unsoundness may be transmitted to offspring 
freely by either parent. Tuberculosis in cattle and wind diseases in horses 
are, perhaps, more particularly transmissible than other constitutional 
diseases. The effect of breeding from unsound parents may give disappoint¬ 
ing: results in other ways. I have known of a bull with tubercular taint 
being the direct cause of numerous abortions in the cows which he covered. 
It has been stated with the conviction of authority and experience that 
the outward conformation is mainly imparted by the male and the character 
of the vital and digestive organs by the female. This statement must be 
accepted with some caution. There is no doubt that any pronounced fault 
is apt to be inherited alike readily from either parent. 

Breeding back is known as atavism. There have been numerous examples 
of this peculiarity in breeds characterized by a particular colour or by some 
other distinguishing feature. It is not uncommon to find occasionally one 
of the offspring varying from the recognized type. The variation may be 
traced to a particular more or less remote ancestor. 

Imagination may prove a disturbing cause particularly in regulating 
the colour of the offspring. A cow in heat is highly sensitive and 
a steer or even another cow of peculiar colour jumping on the cow 
during as strum may be the means of imparting to the offspring the 
particular peculiarity of color even though the bull used for service 
has the ordinary color of his breed. Many cases are on record which prove 
that the imagination of a female can be so excited whilst she is in heat or 
whilst being impregnated that the colour of the offspring is thereby con¬ 
trolled. Some authorities go to the length of saying that the shape of the 
offspring is also influenced. I know a successful breeder of horses in 
Canada whose invariable practice is to walk the stallion in front of the mare 
immediately after service in order that the mare may admire the fine propor¬ 
tions of the horse and the owner believes that the shape of the foal may be 
thereby influenced. 


Heredity. 


Atavism. 


Imagination. 
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The age at which 
farm animals should 
be bred from. 


Abortion. 


In horses certain 
a ppearances indicate 
certain qualities 
which are sometimes 
valuable and some¬ 
times not. 


It is a common saying that a young bull and an old stallion are sure 
stock getters. Stallions are not usually used for stud purposes until they 
are mature or nearly so. On the other hand bulls or rams of the early 
maturing breeds are put to service long before they have reached maturity. 
It is not uncommon to find bulls of all the early maturing European breeds 
used as sires as yearlings, whilst rams under a year old are similarly employed. 
In the face of popular practice, I should say that only mature and fully- 
developed animals should he bred from. Indian cattle and sheep mature 
slowly, and ordinarily an Indian bred bull will not attempt to cover a cow 
until he is two or three years of age. In respect of females if they are bred 
from, whilst too young, they are weakened in constitution and dwarfed in 
size. A filly bred in India should not be put to the stallion before she is 
3^ or 4 years old and heifers are usually mature enough for breeding at the 
same age. 

A female that has once aborted is liable to abort again. There are 
various causes of abortion. Excitement or fright is a common cause. Over 
exertion or fatigue, any sudden change in the weather, exposure to cold or 
storm, injury, weal-mess due to insufficient food are all exciting causes. 
u Ergot of rye ” a fungoid growth found on many grasses is an undoubted 
cause of abortion and all fodder affected with any kind of fungoid growth 
should be viewed with suspicion. Recent research in the veterinary profession 
has proved that like other more malignant diseases abortion is contagious 
or infectious. The exciting cause or causes may not readily be detected even 
when such are preventable. An animal that has actually aborted or shows 
signs of abortion should be at once isolated and every precaution taken to 
prevent other cases by disinfection or by other means. 

Horses are bred for various purposes. The conformation naturally 
varies with the purpose for which the animal is bred. All good specimens 
have certain points in common. The experienced horse breeder in selecting 
a brood mare or stallion takes count of certain appearances which are indicative 
of certain qualities which qualities are not quite apparent to the eye. Thus, 
docility of temper is indicated by a wide forehead immediately above the eyes, 
by a full prominent eye the white of which is not conspicuous but is decked 
with brown spots or blotches. A sleepy eye, drooping ears and pendulous 
lips, each indicates want of endurance, activity and courage. A light chest¬ 
nut with white legs and face and with the white of the eye prominent, has 
usually a treacherous, vicious temper, but on the other hand is often full of 
spirit and quality. The latter characteristics are indicated by wide nostrils, 
alert, well set and well shaped ears, by a thin skin on which the veins 
show prominently, by a silky coat and by a general high bred appear¬ 
ance. The best test of spirit, courage, temper and quality is a fair trial. 
Endurance and hardiness are sometimes denoted by colour. A very 
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dark brown with black points and a dun with a black strip along the back 
are usually good for long endurance and can keep in thrifty condition on 
comparatively poor fare. A good judge can often with conviction declare 
that a particular animal is a bad doer. He arrives at this conclusion by 
noting peculiarities of conformation and sometimes of colour which would 
certainly not catch the eye of an ordinary or casual observer. 

In India, the males of indigenous breeds whether stallions, bulls, or 
rams are more certain stock getters at stud than imported sires and are 
capable of successfully covering in a year or season a larger number of 
females of their particular class. 


THE FOOD OF FARM ANIMALS AND ECONOMY 
IN FEEDING. 

Food can be used economically under certain conditions ; under other 
conditions it is more or less wasted. If too rich, that portion which is not 
assimilated by the organs of digestion is passed away in the solid excreta. 
This occasions loss in a certain sense. The urine only carries away waste 
products, this waste being occasioned by the wear and tear of tissues caused 
by exertion, by animal energy and by other causes inseparably connected 
with animal life. Exposure to inclement weather demands an extra supply 
of heat producing food to maintain the natural warmth of the body, therefore 
food can be economized if comfortable shelter is provided duiing wet or cold 
weather. The counterpart of protection against cold is found in the value 
of shade as a protection against heat. Animals under exercise, or exertion 
require a larger supply of digestible food than those at rest, but this extra 
requirement cannot be termed loss, because animals under exertion are work¬ 
ing for their keep and all young animals require exercise to promote growth 
and essentially to influence good health. Fattening animals increase in weight 
most rapidly with little or no exercise, but the artificially fattening process 
is by no means a natural process. Accumulated fat in the animal frame is 
used to help to maintain warmth and vitality in the body, when during a 
period of scarcity an insufficient ration is given. In cold countries a wild 
animal gets fat during the summer and the fatty tissues then formed un¬ 
doubtedly furnish much of the material used to keep the body warm and 
provide other energy during the winter months when food is scant. 

Food can be made more digestible and often more palatable and useful 
in many ways. Much of the food given to domesticated animals is not 
procurable .by wild animals and is not therefore natural food. It may 


Males of indigenous 
breeds are more cer¬ 
tain stock getters 
than imported sires. 


Food can be econo¬ 
mized in various 
ways. 


Food can be made 
more palatable, diges¬ 
tible and useful in 
many ways. 
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The necessity of 
preparing artificially 
in many 'ways the 
food for farm ani¬ 
mals. 


therefore be necessary to use artificial means whereby it can be econo* 
raized as well as made more digestible. The digestive power of young 
animals and of healthy adult animals is greater than that of old animals. 
The former classes may (although they often do not) extract nearly all 
that is nutritive from grain with coarse fibrous husks ; not so in the 
case of animals of advanced age ; but, irrespective of age, those grains which 
have a hard undigestible outer integument, if fed to farm animals, often 
pass through the alimentary canal with the full germinating power left 
intact. The digestive agents have been unable to penetrate the outer husk 
and extract nutriment from the richer inner tissues. An old horse inclined 
to greedily holt his food without properly masticating it cannot possibly by 
any digestive process which subsequently takes place, get full benefit from 
his food. A ruminant may swallow a large amount of food with but little 
preliminary mastication, and unless fermentation and tympanites ensue, be 
none the worse, because when the cud is chewed, the food is returned from 
the stomach to the month to be further masticated, and this is done in such 
a placid methodical manner that there is a good opportunity of thorough 
digestion ; yet even in the case of a ruminant we find a good deal of the food 
passing out in the excreta and practically unchanged. It is therefore easily 
understood why the gram supplied to a horse is all the more nutritious if it 
is crushed, but it is not quite so clear why the food of the ruminants should 
be artificially prepared with just as much care. That there is economy in 
doing so will be made clear from the following which is an everyday instance 
of imperfect digestion. The best of our grass kwrms are shaded by bdbkul 
trees. Bdblml pods are eagerly eaten by cattle, sheep and goats. The 
bdbhul seed passes with the excreta of even half-starved animals with its full 
germinating power unchanged. The solid excreta is, of course, a good 
medium in which the bdblud seed can germinate and because the seedling is 
surrounded by a fertilizing substance, it thus grows with great vigour, and 
for tins reason young bdbhtds spring up in every cultivated field, the seed 
being conveyed there in the droppings of work cattle, goats, &c. 

The necessity of crushing concentrated food into a fine granular condition 
is unquestioned. Even oil-cake is all the better for being broken fine. 
The expression of the oil from the oil-seed has crushed the latter, yet the 
pressure necessary for this purpose has consolidated the particles to such an 
extent, that it is necessary that the cake should be broken fine to permit of 
easy mastication and digestion. Straw or hay can, with every advantage, be 
chaffed. In India straw is practically chaffed under the feet of bullocks, 
whilst the grain is being threshed and is thereby made softer and more 
digestible; moreover the practice admits of the fodder of cereals and pulses 
being mixed together with great advantage. The mixed bhum thus pro¬ 
duced is supei'ior to either of the ingredients alone for feeding purposes. 
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Bice, barley or wheat straws are alone neither very nutritious nor palatable. 
A mixture of the cereal bhusa with the straw, pods and leaves of the pulse 
is eagerly eaten by all kinds of stock. Gram (Cicer arietinum) fodder on ac¬ 
count of the slightly acid taste, which it imparts, is specially valuable for 
mixing. It is not practicable to utilize the coarse stalks of the large millets 
in this manner. The heads of grain only are trampled out under the feet 
of bullocks. The stalks furnish the ordinary kadbi or kctrbi, commonly 
used as dry fodder for milch cattle and work oxen. An axe is the usual 
tool used to cut these coarse stalks up into short lengths and unless the 
cattle are unusually hungry the coarser part of the stalks are rejected. 
All ruminants require a bulky food, and it is certain that even the coarser 
parts of the stalks of millets would, if fed to cattle, as part of a ration, prove 
useful as food. These stalks would at least add bulk to food. Any fodder 
can by means of a chaff cutter be cut into lengths of half an inch or less. The 
advantage would be that the coarse parts of the fodder would be cut up into 
such short pieces that these would be inseparably mixed with the finer and 
more nutritive portions and all would be eaten. It is a common practice to 
mix with chaffed hay or straw more concentrated food, in the form of crushed 
grain, meal, ground oil-cake, &e., and moisten the whole with water or with 
treacle and water. The whole should be allowed to ferment for 24 hours or 
sufficiently long to generate fermentation and heat. Care, however, should 
be taken that the fermentation does not proceed too far, otherwise too great 
acidity will be produced. The heat and fermentation soften the chaff and 
make it more easily digested. Another method which can in India be 
confidently recommended is to chaff coarse fodder such as dry joicdri stalks 
along with a certain proportion of green guinea grass, green lucerne or green 
fodder jowdri, The moisture of the green fodder causes a certain amount 
of fermentation which has a softening effect upon the dry material and 
during the process of fermentation the mixed chaff developjes an agreeable 
flavour and smell which all animals like. This kind of food is improved by 
the addition of a little salt, about an ounce in the daily ration for full grown 
cattle. Carrots are an excellent addition to the chaff and grain ration for 
horses, but are best given fresh and cut into thin long slices. 

It is a common practice in India to steep gram and other grain 
for horses. The gram is thus softened and is easily masticated and 
digested, but it is very questionable, whether the practice is to be 
generally commended. The objection is that a horse does not masti¬ 
cate soft sloppy food to the same extent as he would dry food, 
and it probably would be objectionable to a give steeped soft gram to a 
horse inclined to greedily bolt his food. On the other hand there is no 
doubt that under certain circumstances, certain cereals and pulse grains and 
oil-seeds can with every advantage be steeped in hot water or slowly boiled. 


The value of crush¬ 
ing 1 grain or oil-cake, 
chaffing 1 straw or 
other fodder and of 
fermentation. 


The economy of 
steeping food in water 
and of cooking food. 
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Malt. 


Variety in food re¬ 
commended.* 


’ 

The constituents of 
vegetable foods. 


Bdjri or jowdri if ground into meal and boiled is excellent for milch cows 
immediately after calving. Linseed or til seed (scsammn) and rice meal 
if made into gruel are recommended for sick animals. Barley and pulses, 
if parched, are considered safer as tood for horses than if not so treated. 
Cooked food is certainly easier to digest than uncooked food, but for ordinary 
feeding the cost is prohibitive. Cooked food has an undoubted effect upon 
milk yield. It stimulates and increases the flow of milk, and in the 
case of cows and irrespective of cost should always be given for a week or 
ten days after calving. The practice is, however, ordinarily only economical 
when waste steam from an engine boiler or other source can be utilized for 
cooking purposes. Steam and especially super-heated steam if passed through 
food will cook it more expeditiously and more thoroughly than boiling 
water. Horses at hard slow work may, with every advantage, be given a 
mash of cooked food once or twice a week. It is excellent for horses at any 
description of work as an occasional change. A good mash would consist of 
barley and bran boiled with turnips or carrots with a small proportion of 
linseed or sesamum seed ; a pinch of nitre and an ounce of salt should be 
added for each full grown animal. 

Malt and malt coombs are obtained by malting barley. The malting 
process causes loss of feeding material, a portion of the carbonaceous part 
of the food being converted into carbon dioxide and lost. But the diminished 
weight of malt and malt coombs is considered quite equivalent for feeding 
purposes to the original weight of barley. The explanation is that through 
the agency of diastase—a digestive principle—-the starch of the barley has 
been converted into sugar and dextrine, each much more easily digested than 
the starch whilst the sweet agreeable taste of the malt is liked by all kinds 
of stock. 

A ration can very often be improved if the palate of the animal is 
studied. Animals like human beings have likes and dislikes in regard to 
their food. Variety in food and a complete occasional change is always 
relished. The appetite may be stimulated by the use of certain condiments. 
Cattle or horses are prepared for exhibition at shows in this way, ghee 
and gul being used in India, treacle, sugar, spices such as fenugreek, 
locust beans, &c. in other countries. Food rich in sugar is good for fattening 
purposes, hut unsuitable except in small quantities for breeding animals, 
because in quantity it has the reputation of injuriously affecting the breeding 
powers particularly of males. 

Vegetable food usually consists of the following constituents :— 

(1.) Water. 

(2.) Salts or mineral matter. 

(3.) Albuminoids or proteids, 

(4.) Carbo-hydrates, 

(5.) Oils or fats. 

(6.) Crude fibre or lignose. 



15 


The food of all animals contains water. The percentage of water in air- Water in food, 
dried grain varies in India from 6 to 11 per cent. Generally except in the 
case of horses at hard fast work at least four-fifths of the food should consist of 
water and under special conditions more. All animals will drink more in hot 
weather and under exertion than when cool and idle. A cow that secrets 
milk freely, necessarily needs more than a cow that is dry. Less water is 
required as drinking water when the food is succulent than when it is fibrous 
and dry. The natural food of cattle, horses and sheep is the grazing obtainable 
on green pasture. Pasture herbage is essentially a succulent food containing 
at least 75 per cent, of water. Milk which is the natural food of young 
animals contains from 81 to 88 per cent, of water. In the animal body water 
supplies an essential constituent of blood and of all tissues and acts as the 
carrier which conveys the waste from the body. This waste may be removed 
either through the pores of the skin in the form of perspiration or through 
the kidneys and bladder as urine. 

All animal tissues contain some mineral matter. The bones and Mineral matter in 

food. 

teeth contain a good deal ; hoofs and horns a certain amount. In 
all tissues phosphates, chlorides, carbonates and sulphates of lime, 
magnesia, soda and potash are common. The mineral matter in any food 
which is ordinarily nutritive supplies all that is necessary to build up 
the animal frame. Usually vegetable food contains all the essential mineral 
matter except common salt. At any distance away from the sea-board 
common salt should always be added to food. Near the sea the rainfall 
brings appreciable quantities to the soil and at pasture in coast districts 
grazing animals may get sufficient to supply their full requirements. The 
owner of a camel is usually put to little or no cost for food for his beast of 
burden except in purchasing salt. 

Albuminoids or proteids are called flesh formers. They are called so Albuminoids or 
because by assimilation they produce muscle. Nitrogen is an invariable P roteids m food * 
and pretty constant constituent in albuminoids. In the whole group the 
percentage varies somewhat. Albuminoids, although they vary, are 
held to contain 16 per cent, of nitrogen and ini the past analysts usually 
determined the percentage of albuminoids in food by estimating the 
whole of the nitrogen. The product multiplied by 6*25 gives approximately 
the percentage of albuminoids. As regards some kinds of food this con¬ 
clusion is wrong. Nitrogen is present in the form of amides, &c. ; con¬ 
sequently the chemist now determines the albuminoids separately from the 
amides. 
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Church in his “ Food Grains of India ” gives the following figures as the 
ge in percentage composition of the whole group of albuminoids :— 


Carbon ... 
Hydrogen 
Nitrogen ... 
Sulphur ... 
Oxygen ... 


to 54*3 

... (5‘7 to 7'S 
...12;8 to 18*5 
... 0*4 to 1*7 
...20-G to 27*0 


In the mature plants the albuminoids are usually collected in the fruit 
or seed. 

Carbo-hydrates, The greater part of the dry substance of the several parts of a plant 
starch, sugar, &c. in cons j s t of a class of bodies termed carbo-hydrates. In the stems of mature 
plants cellulose is the predominating carbo-hydrate accompanied by sugar, 
the latter being present in considerable amount in immature stems. In 
the seeds there is usually little cellulose, the greater part of them consisting of 
starch or mucilage. In some cases, as in oil-seeds, oils replace the carbo¬ 
hydrates to a great extent. Starch occurs in granules which differ in size 
as well as in digestibility. The starch of maize is much easier changed 
by the saliva than the starch of wheat. The digestion induced by saliva 
and pancreatic secretions changes starch into dextrine, maltose and a little 
cane sugar. Sugar varies in analysis according to kind. All kinds when 
supplied in moderate amount are the most easily digested of all carbo¬ 
hydrates and are soluble in water. Sugar gives, moreover, a pleasant taste to 
food, but in mixed foods should be less than I per cent. 


Gums, mucilage and 
pectose in foods. 


Cellulose, fibre lig- 
nose in foods. 


These gummy and mucilaginous substances are either soluble in water 
or swell up when mixed therewith. They leave when burnt a small amount 
of mineral ash which consists of lime, potash and magnesia salts. Mucilage 
and pectose are considered to be easily digestible and have probably an 
equivalent nutritive value with starch. Mucilage swells up in a peculiar 
manner when heated with water, and boiled linseed for this reason forms 
a soft gelatinous mass which in moderate quantity for animals with weak 
digestion or in delicate health is considered specially suitable. Pectose is 
found in many fruits and is the principle which causes fruit to form a jelly 
when preserved by boiling with sugar. 

Cellulose is a carbo-hydrate which constitutes a considerable portion 
of the cellular tissues of plants. When plants are young the cellulose is 
digestible and to some extent nutritive. As plants mature it is converted 
into crude fibre or lignose which is indigestible. Crude fibre has a specific 
value in the food of ruminants in as much as it gives bulk to it. Animals 
which ruminate require more bulky food than those which dc not. 
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These are not carbo-hydrates. They contain higher percentages of 
carbon and of hydrogen than starch does, and therefore when consum¬ 
ed in the animal body, they give out more heat and energy than carbo¬ 
hydrates. The’higher the percentage of carbon and hydrogen the greater 
the heat evolved by combustion. The heat givers of food are in a sense 
burnt in the animal body. These are called respiratory foods. During respira¬ 
tion the animal heat is maintained, because carbon and hydrogen indirectly 
obtained from the food unite with the oxygen of the air inhaled by the 
lungs, and COs and water moisture are exhaled. Vegetable oils are con¬ 
sidered to have 2*3 times the feeding value of carbo-hydrates. 

The feeding value of any food is gauged by the proportion in which 
the flesh formers and heat producers exist, taken in conjunction with 
the proportion of indigestible crude fibre and other material present. 
Food containing a high percentage of albuminoids is known as a 
highly concentrated or nitrogenous food. A high percentage of oil, 
of starch or of water would respectively class a food as oily, starchy 
or succulent. The digestibility of oil, of albuminoids, of carbo-hydrates 
and of fibre varies in various feeding stuffs and fodders. Fodder got 
from stalks and leaves yet green is much more nutritious than that from 
a crop which has been allowed to fully ripen because as the plant ripens the 
carbo-hydrates and albuminoids are largely transferred from the stem and leaves 
to the fruit. The best fodder is got from a crop when in flower. At this 
stage the fodder has nearly attained its maximum bulk and the albuminoids, oil 
and carbo-hydrates are distributed more or less through the substance of stalks 
and leaves, whereas when the crop is ripe they collect for the most part in the 
fruit or seed. Meantime the cellulose becomes less digestible or is converted 
into indigestible crude fibre. 

The fodder of some crops has a much higher feeding value than that 
of others. The fodder of pulse crops furnishes more concentrated food than 
the fodder of cereal crops. The seeds of all the pulse crops provide a far 
more concentrated food than the grain of wheat, jowari , maize or other 
cereal. The oil-seeds are as to richness in albuminoids intermediate between 
pulses and the grains of cereal. Oil-cakes are the residues left when oil 
is expressed from oil-seed and there is a relatively higher percentage of 
albuminoids in oil-cake than in oil-seed. Oil-cakes are generally more con_ 
centrated than any other kinds of food. 

During the process of digestion, proteids are converted into pep¬ 
tones ; carbo-hydrates into sugar, and oil is emulsified and absorbed as 
such. The parts digested per 100 parts of the various ingredients of the 


Vegetable oils, and 
fats in foods. 


The economic 
values and the diges¬ 
tibility of the various 
constituents of foods. 


The comparative 
feeding values of 
various kinds of food 


The changes which 
occur during diges¬ 
tion and the propor¬ 
tions digested. 
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Nutrient ratio. 


The food of domes¬ 
ticated animals 
should under varying 
conditions be more or 
less concentrated. 


food vary more or less as shown in the accompanying table being Wolff's 
average figures :— 


Kind of Food. 

Oil. 

Albuminoids 

or 

Proteids. 

Carbo¬ 

hydrates. 

Fibre, 

Cereal grains... 

Per cent. 

88-88 

Per cent. 

60-80 

Per cent. 

85-90 

Per cent, 

80-50 

Cereal straw or inferior 
dead ripe hay. 

j 80-40 

25-85 

40-G0 

50-60 

Pulse grains ... 

, 75-80 

90 

92 

65-75 

Pulse fodder ... 4.. 

50-60 

50-70 

00-70 

40-50 

Oil-cakes 

90-95 

75-85 

50-80 

varies. 


The relative proportion between the albuminoids and carbo-hydrates plus 
oil (reckoned as 2*8 times the value of starch) is called nutrient ratio. In 
calculating the nutrient ratio count should, of course, be taken of the variation 
of digestibility of the digestible constituents in different foods and straw in 
the above table. 

The food of domesticated animals should under varying conditions be 
more or less concentrated. Bullocks at hard work require more concentrated 
nitrogenous food than fattening steers or oxen at complete rest. Growing 
animals especially when quite young require an essentially nitrogenous food 
to produce bone muscle and other nitrogenous tissues. Horses require more 
concentrated food than cattle or sheep and full grown animals in milk, or 
with young, need richer food than such as are barren. These requirements 
can he economically met by adjusting the nutrient ratio. Tin's is easily 
accomplished if the farmer has a comprehensive knowledge of the 
chemical composition of the food grains and fodders he grows on the 
farm and of those he buys. The ratio of flesh formers to heat givers 
should range ordinarily between the two extremes 1 : 5 and 1 : 10. 
For milch cattle and hard worked bullocks the food will be sufficiently con¬ 
centrated if the ratio is 1:6. To show how the nutrient ratio may vary in 
different foods, I will take for illustration ground-nut cake (probably the most 
•epneentrated food known) and maize a less concentrated food which is found 
suitable for fattening animals like pigs and poultry. In the calculations 
.below no count is taken of the variation in the digestibility of the albumin¬ 
oids, oil and carbo-hydrates as found in ground-nut and that of the same 
ingredients as found in maize. 
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In 100 lbs, ground-nut cake there would be approximately :— 



fibs. 

tbs. 

Albuminoids ... .. 

49*5 

... 

Digestible carbo-hydrates. 

... 

22*5 

Oil 13*5 x 2*3 = equivalent as 



carbo-hydrates . 

... 

31* 


53-5 

The nutrient ratio is 49*5 t 58*5 
or 1 : 1-08 


How the' nutrient 
ratio is calculated. 


Therefore ground-nut cake is much too concentrated to be used alone. 


In lOOlbs. maize meal there would be approximately 



lbs. 

lbs. 

Albuminoids ... . 

9*5 

... 

Starch and digestible carbo-hydrates 

... 

70*7 

Oil 3*6 x 2*3 = equivalent as 
carbo-hydrates . 

»•> 

8*28 

Therefore nutrient ratio is 

9*5 

79* 

79* 

or 

1 : 

8*3 


‘which for ordinary feeding or fattening purposes is probably about a right 
proportion for such animals as do not require a bulky food. 

The residues left when oil is expressed from oil-seed are of two distinct oil . c 
’classes, (a) Hard pressed oil-cakes such as those made in the hydraulic press 
mills of Bombay. The seed is roughly crushed, steamed or cooked. The oil + 

cells thus burst and the oil freely escapes under pressure. The component par- cakes, u, hydraulic 
tides in these cakes are coarse and the cakes for this and other reasons are not P ressed and ghdni 
particularly digestible. (5) Cakes as made in the country ghdni. The seed pressed cakfeS * 
as it is pressed is ground to an impalpable powder by a pestle working 
in a mortar both rudely fashioned. The seed may or may not hare been 
previously heated or cooked. The cake thus made generally contains' more oil 
and when fresh more moisture than hydraulic pressed cake. The component 
particles are fine and a cake.of almost any description is fairly, easily digested. 

Hard pressed cake is more nitrogenous than the same kind of cake with Hydraulic pressed 
a higher percentage of oil; therefore the former is best adapted for hard ^ more m_ 

01 ° , . . , , trogenous than ghdni 

worked cattle and other stock requiring concentrated food provided the seed 0 ii-cakes. 
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Some oil-cakes have 
Irrespective of com¬ 
position a higher feed¬ 
ing value than others. 


Iiinseed-cake. 


Til or sesammn 
sake. 


from which the cake was made had no unduly high percentage of crude fibre. 
With much fibre present, oil in considerable quantity is beneficial not only 
on account of its own feeding value but because it has a softening effect which 
causes the digestible material in the cake to be more easily digested. Oil is 
itself very easily digested and is particularly suitable for maintaining soft fat 
condition. 

Irrespective of actual composition' as determined by analysis, there is no 
doubt that some oil-cakes have a higher feeding value and should therefore 
have a higher commercial value .than others. Linseed cake and sesamum 
cake are recognised as two of the very best feeding cakes and are very easily 
digested. In both oil-seeds the heat producer present is mucilage, a substance 
which when boiled or steamed swells up into a jelly-like mass. There can. 
be little doubt that , this property gives mucilage a special feeding value 
especially in the case of old, feeble and invalid animals. Then again, although 
analysis would indicate that rape and to a less extent mustard seed oil-cakes 
are concentrated cattle foods, such cakes are viewed always with a certain 
amount of suspicion. In England oil-cakes made from Indian mustard 
or rape-seed are considered dangerous or risky foods for cattle on account 
of the impurities generally contained, and are liable to cause violent disorders 
in the bowels and intestines'. 

Linseed cake is made usually from brown or ordinary seed, but 
a variety of linseed grown in the Central Provinces produces white 
seed. Lineseed cake is manufactured to a considerable extent in the hy¬ 
draulic press mills of Bombay, and is one of the very best feeding cakes obtain¬ 
able, but dearer than other cakes, because specially suited for export. It is 
worth about Rs. 70, sometimes Rs. 80, per ton in Bombay. In the famine 
year it was found to have been an excellent and cheap food for remount 
horses and young horse stock at Ahmednagar as part of the daily ration, 
about 4 lbs. per animal having been given daily. 

Til or sesamum or gingelly cake is made from three varieties of seed, 
red, white and black. All have low percentages of husk or crude fibre. 
Til is a first-class feeding cake easily digested. 

Analysis by Dr. Leather :— 

Approximate Average. 


Oil. 

... 10 to 12 per cent, 

Albuminoids about 

80 „ 

Digestible carbo-hydrates ... 

80 % „ 

Woody fibre 

4*5 

i cake varies in price from 85 lbs. 

to 45 lbs. per rupee. 



Niger-seed cake is made from the seed' of hhurdsni (sometimes called ' Niger-seed cate, 
erroneously Jcdla til in the Deccan). The seed contains rather a high per--' ■ 
centage of woody fibre, and if the cake is hard pressed and in consequence 
contains a low percentage of oil, it is somewhat indigestible. Th.e follow¬ 
ing analysis by Dr. Leather refers to niger cake made in a country ghdnu 
Oil * ... :.. ... 13*86 

Albuminoids ... ... ... 1.27*81 

Carbo-hydrates ... ... ... .20*03 

Woody fibre ... ..19*50 

This cake also sells at 85 lbs. to 45 lbs. per rupee, but as a feeding cake 
is inferior to sesamum, and should not cost so much. 

Safflower cake is made from safflower seed called Icardai in Deccan, safflower cake. 
Jcysumba in Gujardt. The seed of safflower contains about 26 per cent, of 
husk, but the husk is fibrous and easily removed by half crushing the seed 
and sifting. Safflower cake is generally made from the kernels, the 
greater portion of the husk being previously removed. The presence of 
much husk can readily be detected, being pure white and glossy. The 
kernel is dull yellow green. Pure safflower cake is seldom made. Safflower 
kernels are mixed with certain proportions of sesamum and husked ground¬ 
nut seeds. The mixed cake thus obtained has a higher feeding value than 
the cake made from safflower kernels. In the hydraulic press mills of 
Bombay two mixed cakes are made—the one safflower and ground-nut, the 
other safflower and niger-seed. The safflower cake of the bazar is a very 
good feeding cake if there is no undue percentage of husk. It has the 
advantage of keeping well if stored in a dry condition. It has 
no great tendency like other cakes to mould, or become rancid ; there¬ 
fore can be bought in quantity at seasons when cheap. Sometimes this 
cake considering its feeding value, is very cheap. I have bought it at 
Ahmednagar at 80 lbs. per rupee. 

The analysis of an ordinary bazar sample gave results as follows :— 

Oil ... . ... , ... 9*80 

Albuminoids ... ... ... ... ... 37*75 

Carbo-hydrates . .21*19 

Woody fibre . ..20*17 

The above sample for hard worked cattle would have about equal feeding ' 
value with niger-seed cake. 

Earth-nut or ground-nut cake (bhuimug) is made from kernels and is per- Ground-nut cake, 

haps the most concentrated cattle food known. It is too concentrated to be fed 
alone unless the fodder (hay, straw, &c.) given to make up the Nation is of a very 
inferior quality and even in that case the quantity of oil-cake given should not 
be large. Ground-nut cake in conjunction with ground barley, ground maize 




22 


Cocoanut cate. 


Cotton seed 
cotton seed cate. 


or' any other starchy grain would form a useful concentrated mixed food for 
hard worked animals. 

The following is an analysis of pure ground-nut kernel cake not hard 
pressed :— 


Oil . 

Albuminoids 
Carbo-hydrates ... 
Woody fibre 


... 18-41 
... 49*48 

... 22*52 
... 2*75 


Cocoanut cake is made from dried cocoanut kernels (copra,') which, are 
shipped from the Malabar Coast extensively to Bombay. The cake soon turns < 
rancid and should therefore be used as soon as possible after being made. 
It is considered a specially good food for milk buffaloes and therefore com¬ 
mands rather a high price in the Bombay market. It is also exported to 
some extent, in open boats to Kathidwar. When there is a keen European 
demand the price rises to a high pitch, sometimes as high as Rs. 70 per ton. * 
At this rate other oil-cakes will in India be found of much better value. If 
European cattle feeders knew with certainty the feeding value of other Indian 
oil-cakes, no doubt the price of all would rise owing to keenness in export 
demand, particularly if a sufficient guarantee conld be given as to purity. 
Cocoanut cake is not nearly so concentrated a food as other oil-cakes and 
therefore if used alone is for ordinary feeding probably more suitable than 
any of them. The kernels are extremely rich in a clear limpid oil so l’ich 
in fact that usually a high percentage is left unexpressed in the cake. 


Analysis by Mr. S. H. Collins :— 

Cil . 

Albuminoids 

Carbo-hydrates ... ... 

Woody fibre . 


16*58 

18*62 

44*57 

12*45 


The foregoing are about the only oil-calces available as cattle food 
in India. A factory was started in Bombay to express oil from cotton seed 
but resulted in failure. This might have been anticipated. The seed of 
Indian cotton seed has a totally different composition to the seed of Egyptian 
or American cotton seed, the percentage of oil in Indian cotton seed being 
comparatively low. Indian cotton seed beyond'a very moderate quantity 
is, I believe, a dangerous food for cattle of any kind, on account of the high 
percentage of fibre and adhering lint. The softening effects of the oil present ’ 
makes this oil-seed less dangerous, but even with this ameliorating influence, 
I do not think that any quantity beyond perhaps 4lbs. per day can safely be 
continuously fed to hard worked cattle or cattle of other description, and in 
particular, it is not by any means a suitable food in quantity for young 
growing animals. Cake made from undecorticated Indian cotton seed would 
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be still more dangerous ; because with the removal of oil the indigestible 
fibre would be present in excessive and injurious amount, 

I give below a tabulated statement showing the analyses of the various 
pulses grown in India, Of these, the Bengal or ordinary gram, kulthi , guvdr 
and lang are those most usually given as food to horses and cattle* The 
other pulses are too valuable as food for the people to be used as food for 
animals, but in preparing ddl, ix., split pulse or pulse meal from these grains 
the outer integument is removed more or less and with it a certain varying 
amount of the inner more nutritious parts. This by-product known under the 
name of chuni in the Deccan varies much in feeding value. There may 
and generally is a very large proportion of husk present. If there is 
a fair proportion of meal present with the husk then the chuni has a 
fair nutritive value. But it is very difficult to determine casually 
what the relative proportions are, and any ordinary purchaser is almost 
certain to be “done” if he purchases chuni in the native bazar, 
Bengal or ordinary gram is generally dear, and although when mixed 
with bran, oats or barley, it is a very good food for horses or cattle at hard 
work, still Jculthi , guvdr or lang can generally be bought at. a much cheaper 
rate and at better feeding value. It is generally conceded that Bengal gram 
should be crushed or, perhaps, ground into coarse meal before it is fed, and 
perhaps, also steeped if used as food for cattle. Guvdr requires similar 
treatment and Jculthi should be boiled. The latter is a fiat grain with 
smooth shiny outer integument and would readily pass undigested, unless 
by boiling it is made soft and swollen ; and in particular it would not be 
properly digested, if fed in its natural condition to old animals. Lang in 
some seasons is not a safe food for either man or beast. It occasionally 
contains a poisonous principle which has the reputation of causing paralysis, 
its irritating poisonous effect on the intestines causing diarrhoea. This pulse 
should be parched or boiled before being used as food for cattle. 

In directing attention to the analyses below, it should be noticed that 
the pulses are all concentrated foods with a close nutrient ratio, and therefore, 
for ordinary feeding purposes, should be mixed with starchy or heat giving 
foods in proper proportion. Bengal gram contains a rather high percentage 
of oil and guvdr a fair percentage, and both pulses are all the more valuable 
for feeding on this account. Guvdr , unlike Jculthi and Bengal gram, 
has an unduly high percentage of crude fibre which, of course, detracts 
from its feeding value. Lang, peas and soy bean are very concentrated foods, 
the percentage of albuminoids in each being higher than in any of the other 
pulses. The soy bean contains much oil. This plant like some other pulses 
yields excellent fodder which, if cut green, can be made into excellent hay. 
Kulthi on light land, and chola , udid , mug, vdl , and lang on heavier land 
yield each a fair weight per acre of excellent green fodder* The amount of 
fodder got from math, masur , Bengal granr, and tur is trivial as compared 
with that from other pulses named. 


The various pulses 
grown in India—. 
Their comparative 
food values. 


Preparing the vari¬ 
ous pulses for food. 


Pulses are all con¬ 
centrated foods and 
should be mixed with 
starchy foods in pro¬ 
per proportion. 


The fodder from 
pulses. 
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I append below analyses of various Indian oil-seeds. Except where noted 
the percentage of insoluble silicious matter (sand) in the samples was trifling. 
The cotton seed analyses show that the oil-seed is very much inferior in feed¬ 
ing value to the other oil-seeds. Mustard and safflower seed are also compar¬ 
atively poor. Ground-nut, yellow rape-seed ( sarsav ) and black sesamum 
are each very rich. The samples of cotton seed are, for feeding purposesj 
especially for hard worked animals, worth less than half as much as a good 
feeding cake. A fictitious and exaggerated value is generally attached to 
cotton seed as cattle food. It is in general use, because it is so extensively 
produced, but at ordinary market rates is by no means a cheap food. 

As already noted linseed and sesamum seed have each a special value 
as food for sick or delicate animals or for getting horses into condition, and 
for this purpose, these oil-seeds should always be boiled and used in moderate 
quantity, not more than 2 lbs. per day, with other food, and generally less 
will be found amply sufficient. 


Indian oil-seeds* 



Analyses of Various Oil-seeds, 
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The tabulated statement below gives analyses of the more common 
Indian cereal grains. The analysis of Indian wheat bran is also included. 
The only foods of the list which would ordinarily be used as food for horses 
and cattle would be barley, oats, wheat bran and maize. And in years when 
ordinary millets are cheap, jowari , bdjri, ndgli and hodra might also be used, 
Nagli and hodra are each rather inferior as food, the former especially being 
deficient in oil and albuminoids. The grain of hodra as well as its straw in 
some seasons contains a narcotic principle which is dangerously poisonous. 
The other millets especially bdjri, vari , sdva and Italian millet are ex¬ 
tremely well balanced foods with very low percentages of husk or other indi¬ 
gestible material, and if ground into meal, or crushed and boiled, or steamed 
are all of them particularly good foods for animals in delicate health or 
requiring nursing. These millets can often be bought at very moderate prices. 
Maize, if crushed, is an excellent food for horses if mixed with gram, barley, 
oats and bran in proper proportion, but is too heating to be used alone, 
Indian barley and oats are poorer in nutritive value than English samples. 
The percentage of crude fibre is high in the oats, but this defect is counter¬ 
balanced by a rather high percentage of oil. It may be accepted that country 
oats are a very safe food for horses in hard condition or hard worked cattle, 
and mixed with gram or other pulse or in conjunction with a good feeding oil¬ 
cake would be excellent food for all hard worked animals. The same might 
be said of barley and maize or wheat bran as made in India. The latter food 
is totally different in composition to English wheat bi*an. English bran has 
well defined laxative properties which Indian bran has not. The latter may 
be regarded as a capital food if fed along with the usual description of hay or 
other dry fodder to animals at moderate work. If is nearly equal in feeding 
value to country oats or barley, and may safely be used to wholly replace the 
usual gram bran ration given to gharry horses at moderate or slow work. 


Tlieijiore common 
Indian cereals, 












29 


The following three analyses by Dr. Leather of bhusa being the straw, 
leaves, chaff and pods of pulse crops, show that this description of fodder is 
very concentrated and at least equal in feeding value to any inferior description 
of grain. The objections are the high percentages of woody fibre and of 
sand. The woody fibre is necessarily present because the fodder is obtained 
from dead ripe crops and the sand is also necessarily present on account of 
the country method of reaping and threshing. All the pulse crops when 
threshed yield fodder which is held in high esteem by ordinary cultivators ; 
that from Bengal gram is used extensively to mix with the bhusa of wheat 
and other cereals, and as it imparts a peculiar acid flavour the mixed bhusa 
is relished by all kinds of farm animals. 

Lang (Lathyrus sativus) is a pulse which is harvested whilst the fodder 
is quite green and the crop is dried like grass in hay-making for a week or 
ten days. The bhusa from the pulse is particularly good and generally is 
reserved as food for work cattle at busy seasons. The bhusa fodder from 
pulses if procurable at rates charged for ordinary fodder would be very good 
value. But the rayats generally reserve such fodder for home use. 


Composition. 

The husks arid 
leaves of to- 
(Cajanus indicus) 
trampled out in 
threshing. 

Bhusa of gram 
(Cicer arietinum).j 
stems, leaves and : 
pods. 

Pea bhusa 
stems, leaves 
and pods. 

Water. 

6-22 

10-11 

9-88 

Albuminoids ... 

14*94 

4*4i; 

9-94 

Soluble Carbo-hydrates. 

54-45 

38*84 

42*83 

Woody Fibre. 

14-35 

27-G3 

22-27 

Ash . 

10*04 

18-94 

15*08 

Sand ... 

3*92 

1 9-30 

1 

5*75 


Below I give analyses of ordinary dry Indian fodders, cereal straws and dry 
grass. The analysis in the fourth column is that of hay made from grass in 
flower. It is better than the dead ripe grass of the third column, but not so 
good as the Kaira hay which is made from dead ripe grass and railed in bales 
to the Tramway Company in Bombay. (See '2nd column). There is no 


Pulse bhusa. 


Dry Indian fodders 
from the straw of 
cereals and grass. 
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doubt that some grasses are superior in feeding value whether cut green or 
allowed to become dead ripe, and the Kaira grass which is sent to Bombay 
is of superior quality. Dried grass as ordinarily obtainable (it cannot be 
called hay) has about the same feeding value as wheat and oat straw. Indian 
barley straw seems to be superior to either, and rice straw though everywhere 
considered inferior as fodder is not so very much worse than ordinary dried 
grass. The inference is that Indian hay or dried grass is very poor stuff. If 
the analyses of the samples ol jowdri kadbi are examined they will be found 
superior as regards feeding value to dried grass, and wheat, barley or oat straw, 
and weight for weight ought for the feeding of horses or especially of cattle be 
more valuable. Kadbi is extensively used at the Remount Depot at Ahmedna- 
gar, and I believe that the results with young horse stock have always been satis¬ 
factory. The analyses given are of average samples of kadbi . It as curious that 
the kadbi of bdjri in Gujarat is considered of fairly good nutritive value, where¬ 
as in the Deccan it is held in poor esteem. In the former province bdjri 
kadbi is ordinarily given to highly fed milk buffaloes and is readily eaten by 
these animals, whereas in the Deccan it is rejected by all animals except such as 
are more or less half starved. The variety of bdjri grown in Gujarat differs from 
that grown in the Deccan, and the Gujarat soil being very fertile may possibly 
produce fodder of superior class. As regards other cereals in common 
cultivation some produce straw which is generally admitted to be of inferior 
quality. The straw of maize (Zea mays,) if dead ripe, ndgli (Elusine cora- 
cana) vari, (Panicum miliare), sdva (Panicum miliaceum) and kodra (Pas- 
palum scrobiculatum) are all of this class. Italian millet or rdla grows very 
quickly either in the monsoon or under irrigation, and produces an excellent 
quality of straw, but no great outturn. 



Analyses of Ordinary Cereal Fodders in Dry State 
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Sand. 13*97 _ 7-38 12*01 10-66 7-15 7-15 11*77 
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G-reeti fodders. 


The following analyses of certain green fodders require no explanatory 
remarks :— 



Sand ... ... 1*62 3*04 -14 1*88 2*2 9*34 
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When barley is malted and beer brewed there are two by-products—malt 
coombs and brewer’s grains—both useful as food for animals. 

Malt coombs consist of the dried rootlets and young shoots which are 
sifted after the sprouted barley is dried as malt. The malt coombs provide a 
very good easily digested food for milch cows and sheep. An average sample 
would contain 

Albuminoids ... ... ... ... 22 per cent. 

Heat givers .54 „ 


Brewer’s grains is the spent residue left when wort is extracted from malt. 
This food is excellent for milch cows, largely increasing the flow of milk ; but 
the milk is poor. In a fresh state brewer’s grains contains much water. The 
average sample would have the following analysis :— 


Water 

Albuminoids 

Oil 

Carbo-hydrates 


70 per cent. 


12-5 


In India brewer’s grains gets sour very quickly and moulds, and then gets 
fly-blown. They can, however, be desiccated when fresh and if quite dry will 
keep good for months. 

Reference has already been made to the use of locust or earob beans 
as a condiment used to mix with the food of fattening animals. The pods 
contain a good deal of sugar and gums of agreeable flavour. Small hard 
seeds are imbedded in this. 


Mr. Church gives the following as the analysis of locust bean :— 


Water .14*6 

Oil. 1*1 

Albuminoids . 7*1 

Sugar .51*8 

Other Carbo-hydrates ... 16*1 

Fibre . 6*4 

Ash . 2*9 


Concentrated food for hard wort 
more or less as follows :— 


:ed cattle would be mixed economically 


ith very concentrated food like ground-nut cake. 

i-th gram or any other pulse, or cotton seed in place of pulse. 

4th wheat bran, ground barley, ground oats or ground maize. 


Malt coomb-. 


Brewer’s grains. 


Locust or earob 
beans. 


Bation of concen¬ 
trated food for hard 
•worked cattle. 
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I would give with the ration mixed as above or in lieu of a portion of 
; the ration, a pound of boiled linseed or boiled til three times a week or 

oftener. An alternative ration would be as under :— 

^rd fairly concentrated cake like safflower or sesamum. 

^-th pulse grain, or cotton seed. 

^ wheat bran, ground barley, ground oats or ground maize. 

Either of the above rations should be given with green 
grass, dried grass, kadbi or wheat, oat ‘or barley straw, limiting 
the concentrated ration, according to the size of the animal and the work 
expected. A full allowance of fodder should be given, 'fhe actual weights 
of concentrated food necessary for different animals under varying conditions 
are dealt with in another chapter. If the bhusa of pulses is available in 
part as fodder, the concentrated cake and grain ration should be made 
less concentrated. 

ingredients of cou- The particular ingredients of rations may depend more or less on 
centrated rations mar k e £ prices. The cheapest foods obtainable should be used provided 

should be regulated 

by market rates for the nutrient ratio does not fall below that required by various animals 
different foods. under particular conditions of feeding. It should also be borne in mind 
that the horse and the ox have each a palate, and an occasional change 
in the daily ration is relished. An occasional mash for this purpose consist¬ 
ing of boiled barley, linseed, a few boiled carrots or turnips with a full 
allowance of salt not only serves as a change, but also exercises a healthful 
influence, and similarly carrots or lucerne or guinea grass given occasionally 
or regularly have also beneficial effects, apart altogether from the feeding 
value of such food. 


ENSILAGE. 


The terms ensilage, 
silo, silage explained. 


Ensilage is the process of preserving fodder in its green succulent con¬ 
dition. The structure on which the fodder is preserved is called a silo, and 
tlie fodder preserved is called silage. 


The auoieut prac- The process probably owes its origin to an ancient practice of preserving 
tice of preserving g ra i E [ n underground pits against periods of scarcity and likewise to prevent 
marauding enemies from obtaining possession of the stored grain. This 
practice was common in Spain and Egypt in ancient times. In the Deccan 
and other parts of India, food grains are pitted in years of plenty ; but the 
practice does not prevail to the same extent as formerly, because the 
construction of railways and maccadamized roads has equalized prices 
everywhere. The pit is formed where the subsoil consists of grey 
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impervious clay (mdnd ). A hole is dug 2 feet square and 6 feet deep, gradually 
becoming narrower towards the bottom. This forms a funnel-like entrance 
to the pit. When a depth of six feet is reached the process of scooping out 
the pit or pen commences. Its size is regulated by the quantity of grain to 
be stored which may be as much as 15 tons. When the excavation is 
complete, bamboo matting is spread on the floor and the grain is poured in. 
Several men arrange a thick layer of straw at the sides of the pen as it is 
being filled. When it is completely filled, a big stone is placed on its mouth, 
and the funnel-shaped entrance is filled up with earth which is well 
rammed down. The pen is filled as soon as the grain is threshed 
and before weevils make their appearance. The grain when taken out 
after 5, 10 or more years, looks to the eye as good as when it was pitted. 

o land of preserving agent is used and the grain remains free from insects 
and other pests. A small quantity of grain by the sides of the pen is, 
however, spoilt in colour but is saleable. Grain, which has been stored in 
a pen has a strong earthy smell and a slightly bitter taste and nowadays 
sells at | of the highest market rate. It will not keep any time after being 
removed from the pit and is therefore sold for immediate consumption. 
When the pen is opened, it is left exposed for at least 24 hours ; because 
owing probably to the presence of carbonic acid gas people have been 
suffocated by attempting to remove the grain without its due exposure. 

An airtight compartment was at one time considered essential for the 
proper preservation of silage. More recently it has been proved that green 
fodder can be successfully ensiled in a stack or heap provided sufficient 
pressure is applied to exclude air. There is, however, always considerably 
more wastage in a stack silo than in a well constructed masonry silo. 

Chemical changes in succulent vegetable matter are induced by access 
of air. If air is absolutely excluded, no change can occur. Under ordi¬ 
nary circumstances, a certain amount of air must find access, and this 
causes fermentative changes which are difficult to control. The provender 
ensiled may undergo different lands of fermentation, each kind depending 
upon the active growth of microbes, the germs of which are abundantly 
present in the atmosphere. 

Lactic acid fermentation occurs with almost complete exclusion of 
air and “sour” ensilage is produced, which keeps well when removed 
from the silo. When air is more or less freely admitted a high degree 
of heat is generated which destroys the lactic acid ferment. If the 
temperature rises to 120° to 150° Fall., alcoholic fermentation occurs and 
sweet ensilage is produced. It has a sweet agreeable odour somewhat like 
that of good hay, and generally the original green colour of the fodder lias 
changed to a yellow brown. The alcoholic or “ sweet” fermentation can be 
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arrested by applying pressure, which if sufficient will lower the temperature 
and arrest all further change. If, however, air gets more or less free access, 
acetic fermentation follows the alcoholic fermentation, and the silage becomes 
sour. But this description of silage is not technically known as “sour’' 
silage. 

Silage which has undergone alcoholic or acetic fermentation will mould 
very quickly when removed from the silo and if exposed to the atmosphere. 
Sweet silage is more palatable to domesticated animals than sour silage ; but 
during the process of ensilage there has been a greater loss of nutritive 
material in the former than in the latter. 

The fermentation is a process of oxidation, therefore the loss of solid 
matter falls chiefly upon the carbonaceous matter. In India the atmospheric 
heat is so great that it penetrates by conduction almost to the centre of any 
silo, however well constructed, and evaporation of moisture results. There¬ 
fore in India silage is not nearly so succulent as in Europe. The 
weight of silage as compared with the weight of green fodder from 
which it is made, indicates in India a loss of 33 to 45 per cent. 
In experiments conducted in England, it has been proved 
that under good management with well constructed silos the loss owing 
to the process of ensilage has varied from 5 to 15 per cent, and with bad 
management considerably more. The loss was found chiefly to be in 
digestible fibre, woody fibre and carbo-hydrates. There was also a 
considerable reduction in albuminoid substances. 

When suitable fodder of fine quality is ensiled, the silage has not 
in ratio the same feeding value as well made hay from the same description 
of herbage. The cost of making silage is greater than that of making 
hay. It may therefore be concluded that where bay can be made without 
any risk of being spoiled by weather, there is no economy in making silage, 
except that in cool countries (not in hot) it provides a succulent food at 
seasons when such food is scant. This description of food is particularly 
serviceable for milch cattle. But silage must be fed with a certain degree of 
caution. Sour silage is sometimes credited with the power to give the 
milk of cows fed upon it an objectionable taste. It is curious that cattle fed 
partly on silage drink much more water than cattle fed on other equally 
succulent food. This may account for the generally accepted fact that silage- 
fed milch cattle freely secrete milk of rather poor quality. 

The only sound reason why silage can be economically made in India is 
that the grasses come into flower and are at their best during the rains, when 
it is impossible to make hay. If grass is cut and ensiled early in the season 



a second growth springs up; which can be made into good hay during the fair 
reason. The tall coarse grasses which are so common close to river banks, 
get so fibrous before the fair season arrives that they make a most inferior 
quality of hay, and silage could with undoubted economy be made earlier 
in the season from fodder of this class. 

Silos may be above ground, below ground, or partly above and partly 
below ground. Very often an ordinary building has been converted into a 
serviceable silo. Specially constructed silos are generally constructed where there 
is a considerable surface slope and are partly above and partly beneath the 
surface. They can thus be filled with comparative ease and can with equal 
ease be emptied. The walls of a silo need only be of moderate thickness, 
but should be carefully plastered with cement and be quite smooth. 

A silo has a capacity of about 40 cubic feet per ton of silage. Some¬ 
times the fodder to be ensiled is placed in the silo in its natural condition, 
sometimes it is previously cut into short lengths with a chaff-cutter. Chaffed 
fodder, particularly if succulent, bleeds under pressure and loses some of its 
nutritive value by drainage. Chaffing is advantageous, however, because the 
fodder can be packed easily in the silo and can be removed from it with less 
trouble than long silage. 

In making* sour silage the fodder should be trodden down in the silo 
with great care particularly round the sides. The treading should be con¬ 
tinuous. The more perfect the treading the less artificial weighting is 
required. For sour silage the weights ought to be put on as soon as the 
silo is filled. The fodder will sink, and the silo may be again opened, filled 
and re weighted. lOOlbs. per square foot is probably sufficient weight. The 
more succulent the fodder the less pressure is required. Close fitting boards 
should be placed over the silage and a super layer of sand or earth one foot 
to fifteen inches thick will afford sufficient pressure. 

For sweet silage the fodder need not be trampled down in the silo with 
the same care, and when the silo is full it may be left for two or three days 
unweighted until the temperature rises. The silage will sink as it gets hot 
and more fodder' may be added from time to time. It may take a week or 
10 days to complete the filling of the silo. If the temperature is then as high 
as it ought to be, the mass may be weighted in the manner described above. 
Under the most careful management, a few inches of silage at the top and 
round the sides of the silo will mould. 

The quality of silage depends upon the quality of the green fodder 
from which it is made. The fodder which is used should not he watesry and 
underripe or fibrous and overripe. Fodder cut when in full flower makes 
the best silage. Any ordinary fodder crop is suitable. 
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The construction of The silo stack possesses the advantages of 'cheapness and the disadvahfc- 
the stack silo : its e 0 £ call si n g considerable wastage of the material ensiled. Grass ' is the 

advantages and dis- ° , ,. 

advantages. usual fodder ensiled in a stack. It should in India be tied into sheaves in 

the field and thus carted to the stack. The sheaves or bundles are easily 
handled and can be thrown up on a stack silo of considerable height. The 
bundles should be untied on the stack and the stack built up with grass in the 
same manner as with hay. The sides and ends should be either kept quite 
perpendicular or inclined outward from the base and trimmed as the stack is 
built, so that there may be as little waste as possible. The silage should 
be trampled down tight as the building proceeds and the stack finished in 
three or four days. The silage can be weighted by building hay or other dry 
fodder over it. The stack can he topped in this manner and it may be 
thatched if necessary. There is always considerable loss of silage at the sides 
and therefore it is advisable to build large stacks, so that the extent of loss 
may be proportionately less. 


Fermentation in a 
stack silo is not easily 
controlled. 


The temperature of a stack silo cannot easily be controlled. Generally 
in a stack silo the lower layers will be seen to be greener than the upper, 
whilst the colour gradually gets brown towards the top. The bottom 
layers have been converted into green or soiir silage, because the pressure 
of the super layers has excluded the air. Above sufficient air has found 
access to supply oxygen for high temperature fermentation, and sweet silage 
is thereby produced. 


THE HARVESTING, CURING AND STACKING OF 
FODDER CROPS. 

Hay-making. The method of converting certain green succulent crops into dry fodder* 

is called hay-making. When green grass is mown, sun-dried and stored in 
sound condition in a stack it has been made into hay. Similarly when 
clover, lucerne, oats, &c. are cut before maturity, cured and stacked, the 
produce is called, as the case may be, clover hay, lucerne hay or oat hay. 
Jow&ri and other sorghums are often cut green and converted into 
jowdri.) kaabi. Ihis can hardly be termed hay-making, yet the process is identical. 

The stage at which The sorghums yield the best dry fodder, when cut while in full flower. 

sorghums should be The crop has, at this stage, almost acquired its full growth. The leaves and 
harvested for fodder. ,,, ° 

stalks are sweet and succulent and contain a maximum proportion of 
nutritious matter, and a minimum percentage of indigestible material. 


Method of harvest¬ 
ing and curing. 


The sorghums are reaped with a blunt sickle. These crops feed near the 
surface and the plants are easily uprooted, only a few stalks here and there 
being cut through. As each handful is cut the roots are beaten sharply 
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with the back of the sickle and freed of the dry earth particles. The stalks 
are laid neatly in swathe and should be exposed to the sun for two days. 
The crop is then bundled, the stalks which were most exposed occupying the 
centre of each bundle. The bundles should be carefully stooked, about 10 
bundles together. If rain threatens, the sheaves should be turned daily, 
so that they may sooner become dry. It takes a week to dry fodder jowari 
sufficiently for safe storage. It will lose about 50 per cent, in weight before 
it can safely be stacked. If the bundles are made small they will dry the 
quicker. This is a necessary precaution only during the monsoon. A Dutch 
barn is very valuable for storing half-dried fodder at this season, because 
fodder can be stacked in the barn when rain threatens and turned out to dry 
thoroughly in fair weather. Exposure to one day’s rain does little harm, but 
if the rain comes in intermittent showers all fodders very quickly spoil in 
India. 

The general method of cutting grass in India is also with a sickle. 
Cutting and bundling costs where cooly labour is dear about Rs. 1-8 per 1,000 
bundles of hay. The bundles when quite dry generally average about 1 lb. each. 
The best hay is made from grass when in full bloom. Usually in India it is 
difficult to cure grass into hay at this stage, because wet weather usually prevails 
at the time. Grass is therefore allowed to get almost dead ripe before it is cut 
and becomes so dry that it can be tied up into bundles at once and stacked 
very soon after it is cut. If it is cut green at an earlier stage, it should be 
exposed to the sun for a day before it is bundled, and the grass which was 
most exposed to the sun should occupy the centre of each sheaf. If the 
sheaves are stooked up for two days more in fine weather the hay will be 
sufficiently dried for stacking. The grass should not be allowed to get quite 
dry, because if a certain amount of moisture is left a slight degree of 
fermentation in the stack will result. This will be beneficial, in as 
much as it gives to the hay an agreeable aromatic odour and a pleas¬ 
ant taste which makes it more palatable to all kinds of stock. If 
the hay is stacked in too wet a condition, a considerable degree of heat 
will be generated at the centre of the stack, whilst near the outsides mildew 
or rotting may occur, and the hay becomes musty. 

It has been proved in England that when hay is cured with a slight 
degree of fermentation in the stack, the loss of weight is nearly all accounted 
for by the loss of water. The remaining loss which is trivial is almost 
entirely due to loss of woody fibre, digestible fibre and carbo-hydrates. The 
changes induced by fermentation, however, will make the carbonaceous sub¬ 
stances left more digestible. No loss of the albuminoids present in the 
grass occurs, but a considerable proportion of the insoluble albuminoids 
becomes more soluble and therefore more easily digestible. 


Tiie advantages of 
a Dutch bam. 


Grass cutting aad 
hay-making. 


Method of curing 
grass when cut green. 
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The quality of hay 
depends upon quality 
of grass. 

The method of 
stacking hay or other 
dry fodder. 


Stacking the dry 
odder of sorghums. 


Mowing machines 
and rakes for liay- 
making. 


The advantage of 
these machines. 


Method of working. 


There are coarse and fine grasses* and the quality and value of hay 
vary with the kinds of grass from which it is made. 

When hay or Jcadbi is stacked, the rick should be built, on a 
raised bottom of stones, dry brushwood or dry inferior fodder. As 
the stack is built, it is imperative that, the middle of the stack should be 
kept considerably higher than the walls and be well trampled. If this is 
neglected the centre of the stack sinks during the process of settling, so 
that each sheaf occupies an inclined position, and the but end 
of each at the outs : de of the stack occupies a higher elevation than 
the remainder of the sheaf ; consequently when rain falls it will 
be conducted to the centre of the stack instead of dropping 
to the ground at once. There is less risk of rain entering a hay stack if the 
walls are inclined slightly outwards. If built in this way the stack will be 
longer and wider at the eaves than at the ground. Another precaution is to 
have the slopes of the top as steep as possible. A well built stack cannot 
be damaged to any extent by rain even though it is not thatched, whilst a 
badly built stack is certain to suffer even though well thatched. A stack 
should be thatched as soon as it has quite settled. 

In stac kin g fodder jowch’i, or any of the larger millets and sorghums the 
largest and longest bundles should be used to make the body of the rick and 
short bundles or better still hay should be used to head it out properly. 

Mowing machines and rakes have recently been introduced into India 
and can where cooly labour is scarce and dear be economically used for 
hay-making on cleared grass-land. They can be used on rough ground if 
cleared of jungle growth and hidden obstacles. Large trees if growing 
sparsely mil not interfere in any great degree with the working of a mow¬ 
ing machine. The mower and rake together cost Es. GOO, The great 
advantage in using these implements is that hay-making can be completed 
much more expeditiously than by hand labour at a season, when such la¬ 
bour can be fully employed otherwise. The grass can moreover be cut when 
comparatively green, and there may be a saving in cost of hay-making. Both 
mower and rake can be worked by bullock power, with the draught arranged 
for neck yoke in the ordinary country way. The mower requires a pair of strong 
quick moving bullocks. In a day of 10 hours 2 pairs in relays will be required. 
A small pair of bullocks works the rake. One mower can cut on ordinary 
Indian grass-land 8 acres in 10 hours. One rake working 6 hours per day 
will gather the grass , cut by one mower ,as quickly as it dries. The mower 
will- cut at least 200 acres in a season, and last certainly for 5 years. Farm 
labourers of 1 ordinary intelligence can mmfiage the mower. An ordinary hay 
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bur an in an average year will yield 1,200 lbs. of dry grass per acre, and the 
cost of cutting 200 acres will be as under :— 


Interest and replacement (say per annum) 

3 pairs of bullocks for 25 days 

4 men for 25 days . 

Oil and repairs 


Rs. 150 0 

„ 87 8 

„ 25 0 

„ 20 0 


Cost of cutting hay on 200 acres ... ... „ 232 8 

Weight of hay 200 x 1,200 = 240,000 lbs. The cost of cutting 
is therefore Ans. 15 per 1,000 lbs. as against Rs. 1-8 per 1,000 
lbs. by manual labour. In the remote grass-lands of Northern 
Gujarat grass-cutting and bundling in average years only cost 
Re, 1 per 1,300 bundles. 


The mower cuts the grass and leaves it in swathe. When dry the hay 
is collected into “ wind rows*’ by the rake. Thence it is carted to the stack, 
or if there is risk of rain built up into hay 44 cocks” in the field and should 
remain thus until the weather clears. The hay is, however, loose and more 
difficult to stack than hay tied neatly into bundles. This objection is, how¬ 
ever, overcome if a hay press is used, A good hay press for manual power 
costs about Rs. 800. It will bale the hay so that it can easily be transported, 
and cartage or railway freight is thereby considerably lessened. There is 
small risk by fire if hay is baled, moreover, it occupies far less space in a 
barn than loose hav. 


MANAGEMENT OP BROOD MARES AND FOALS 
IN INDIA. 

The produce from a mare by a stallion is called a colt or filly foal accord¬ 
ing to sex. We speak of yearling, two year old, three year old, colts 
or fillies according to age. Foals are generally classed as foals until 12 
months old. Yearlings range between 12 and 24 months in age and so on. 
A colt becomes a gelding when castrated. The operation should generally 
be performed wheu a colt is a yearling. A filly becomes a mare when of 
breedable age, or when she has produced a foal. 

In India a colt may be used as a stallion when four years old. 
A filly, should not be bred from until 3| years old, but if well grown 
and in good condition will generally come into 44 heat” earlier but 
should not be then covered in India. The space of time between 
periods of as strum varies from 16 to 22 days. If a mare has produced 
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Ostium -and judi¬ 
cations of heat. 


Covering the mare. 


Gestation. 


Number of mares 
per stallion. 


a foal she will be in heat 9 to 11 days after foaling. If covered at 
this time she is far more likely to prove pregnant than at any subsequent 
period of aestrum. In the case of old mares it is usually easy to determine 
when they are in heat. A viscid discharge is passed at short intervals from 
the vagina ; the animal is excitable, and inclined to playfully kick whilst being 
groomed in the stable, or whilst at work in harness, and in the presence of 
a stallion does not object to his attentions. In the case of a young mare 
these signs are sometimes not so apparent, and a period of aestrum may pass 
unnoticed. Therefore when a mare has once been covered, especially a young 
mare, it is well to determine whether she is probably pregnant by bringing 
her to the stallion from 16 days to three weeks afterwards and subsequently 
when periods of aestrum may probably be expected. The mare and stallion, 
when the former is being “ tried ”, should be on opposite sides of a strong 
wooden barred gate or a rail fence which should be a closely barred structure 
about 4^ feet high and 20 feet long and so strong that the mare cannot pos¬ 
sibly hurt the stallion. If the mare is not in heat she will show hostile 
feelings by screaming and kicking viciously at the stallion. The fence or 
gate will prevent any injury. If in heat the stallion will be very attentive, 
biting and “ teasing 75 the mare in a playful manner. The mare will gradually 
become quiet and urinate in driblets passing at the same time the viscid 
discharge referred to. When this is observed she should be hobbled to 
prevent her kicking and then covered. A mare generally remains in heat 
for several days (about 3 and 4) and is most likely to prove pregnant if 
covered when going off heat. During any particular period of asstrum she 
should only be once covered. A six year old or older stallion is generally 
a surer stock getter than stallions of younger age. Stallions from 10 to 15 
years of age, if vigorous and in good health, are usually very sure. It is 
usual to throw a bucket of cold water over the quarters and loins of a mare 
immediately after being covere d, and afterwards she ought to be kept in a 
quiet place away from other horses for 24 hours. It is a bad plan, although 
a common practice, to give the mare violent trotting exercise immediately 
after being covered. 

The period of gestation varies from 320 to 350 days. In young mares the 
period is less than old mares. The average period is about II calendar months. 
A mare rarely produces twins. When twins are bom both generally die, 
and one almost invariably. Mares in India foal at all seasons. Many mares, 
however, come into heat when the monsoon rains have produced good grass 
and probably a large proportion of country-bred stock are foaled in 
May, June and July. The age of a country-bred dates from the 1st of 
May. Government stallions are allowed to cover 50 mares in one year. 
Stallions in Europe generally cover 80 or 100 mares in one season, and 
often more ; and country-bred stallions in India if well cared for and liber¬ 
ally fed, can successfully cover an equal number. 
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The pregnant mare should not be kept in high condition; thriving Treatment during 
condition is necessary, then the mare is likely to produce a vigorous healthy preg7iaacy ' 
big foal, and probably will milk well. A fat mare generally produces a small, 
foal and also gives a poor yield of milk. If the mare is well fed 
and otherwise well cared for during the early period of pregnancy (say, 
for five months) she may be put during that time to ordinary, slow, 
hard work. Afterwards she must be worked with some caution. Light 
work up to the day she foals is beneficial. Ample exercise in any case 
should be given, either by natural liberty in a grass run or otherwise. 

As the time of parturition approaches the mare should be put at 
night in a roomy, well littered loose box or yard, or, if the weather 
is dry, into a small pasture securely enclosed with posts and rail fencing. A 
small loose box is dangerous, because a mare in the act of foaling may lie 
down close to the walls. The labour pains are very powerful and the foal 
is expelled with great force and may be hurt or killed if forced against the 
wall or partition of a small loose box. Accidents of this sort are common 
even if the mare is watched. The labour pains come on suddenly, and a mare 
is seldom seen in the act of foaling. 

The risks which attend parturition in the mare are greater than in other Parturition and 
farm animals. If there is a false presentation or other mishap inflamma- abortion, 
tion is much more easily set up in the mare than in the cow or sheep and 
inflammation of this sort in the mare is dangerous or risky. Under certain 
circumstances mares ate liable to abort, particularly through injury, poor 
condition, fright or by exposure to great fatigue and severe weather. In 
such cases retention of the placenta is certain to cause serious inflammation, 
and skilled veterinary assistance should be sought at once. 

The near approach of parturition is more distinguishable in the 
mare by the appearance of the udder than in any other farm animal. It 
becomes, of course, enlarged. A wax-like sticky substance begins to exude 
from the teats several days before foaling. When this substance becomes 
white and milk-like the foal may be expected in less than 80 hours. 

Cases of protracted parturition are rare and require skilled assistance. 

The diet of a mare approaching parturition should be regulated. Hard 
heating concentrated food should not be given. Boiled barley, bran, 
crushed linseed (half a lb. of the latter, not more, per day) are much 
better as a concentrated ration for 10 days before foaling, than gram, oats, 
maize, &c. A liberal allowance of green grass, lucerne and sweet fresh 
hay should be given with the concentrated food. A mare exhausted by 
parturition should have stimulants—linseed, oat meal, or rice gruel with 
about 8 ozs, of brandy or whisky would be a good stimulant. If the after¬ 
birth does not come away at once or soon, and if the mare strains, veteri¬ 
nary assistance should be got at once. 
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Treatment of foals 
immediately after 
birth. 


Swollen udders. 


Management of 
i'oung foals. 


The foal may need attention almost as soon as it is born, especially 
in the case of young mares. Old mares should be left as much as possible 
alone. It is necessary, of course, to examine the foal after birth to prevent 
any mishap. The foal may come enveloped in a membraneous covering 
which in the act of foaling* is usually rent asunder, the umbilical cord 
snapping at the same time, but if the membraneous covering envelopes the 
head and nostrils after birth, the foal may be suffocated, the remedy is 
obvious. If the umbilical cord snaps too near the navel bleeding may 
ensue. It is always well to examine the umbilical cord and tie it 
tightly ’with a ligature about an inch from the navel and cut- away 
any longer length if necessary. Weak foals are often born with 
obstructed breathing and timely efforts must be made to revive them. 
Respiration may be induced by breathing hard in the nostrils after 
spunging the face and nostrils with cold water. Also by striking the 
sides of the chest smartly with a cloth and by rubbing the body. 
The foal is generally unable to get on its legs and balance itself for several 
hours after birth, meantime the mare licks it dry. This has an invigorating 
effect upon the foal. Young mares are so fond of their offspring, that 
in their eagerness, they may trample on the foal and hurt it. They are 
less likely, however, to do so if left alone. If the mare licks the foal all is 
generally well. If she does not, she may be induced to do so, by sprinkling 
salt or flour or any other substance which the mare particularly likes on 
the sticky matter which covers the foal at birth. A foal when it once 
gets on its legs, instinctly finds the udder and sucks. The foal may 
require assistance if it is a weakling or if the mare refuses to let it suckle, 
as is the case sometimes with young* nervous mares. 

The foal for the first few days is sometimes not able to take 
all the milk. Generally the milk escapes freely of its own accord or 
naturally from the udder of the mare, but if this is not the ease, 
and if the udder gets hard (mares in high condition are specially 
liable to this) then the milk should be drawn away at least twice a day 
and the udder thoroughly fomented and thoroughly dried ( with a cloth 
after fomentation. The food should be of a slightly laxative character and 
limited in quantity. 

Foals are not so robust as calves and need much more attention. Ex¬ 
posure to cold or wet weather during the first few days is often fatal. 
They are hardier afterwards. Exposure generally causes diarrhoea and this 
unless checked as soon as possible is almost certain to prove fatal. Rice 
water and one or two drachms of laudanum after each motion is suitable 
medicine. A foal is generally reared for two months or more almost en¬ 
tirely on the mare’s milk. When six weeks, or twonnonths old the foal 
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begins to take other food, generally beginning to nibble at the food given 
to the mare and along with her. It is, perhaps, best to keep mare and foal in 
a roomy loose box or sheltering yard for a week or ten days, after foaling, 
and subsequently both should run together at pasture, shelter being afford¬ 
ed in wet or bad weather. Good grass gives all the nourishment 
that a mare and foal needs. The mare may necessarily have to do light 
work before the foal is weaned. If the foal accompanies the mare at work 
it will be more or less in the way, and therefore a nuisance ; moreover, if 
probably will be liable to accidents. It should therefore be separated from 
the mare and shut in a secure place. It will make every effort to 
follow the mare and may hurt itself by those efforts unless put in a secure 
place. The mare also when first separated gets very excited and usually 
perspires freely. The milk in a full udder becomes tainted with sweat and 
heated, and is bad for the foal. Such milk may cause inflammation of the 
bowels. The udder should therefore be partly emptied by hand before the 
foal is allowed to suckle. When the mare is first put to work, the foal should 
suckle four times a day and be with the mare over night. The mare 
when worked should have a liberal quantity of food of a soft laxa¬ 
tive character, but the work must be ,light or fairly so at first. 

The foal is generally weaned when five or six months old. Pre¬ 
viously it naturally has learned to eat such concentrated food as was 
given to the mare. The foal before weaning time should be trained to eat 
ground oats, parched barley, crushed gram and bran, or such other suitable 
concentrated food as the owner can conveniently give. Those foods named 
are the best ; also guinea grass, lucerne or other green food. The weaning 
time is a critical period and the foal, if not properly attended to, may get 
a check in growth, which will not soon be recovered. For some weeks 
before weaning the foal should be kept away from the mare for compara¬ 
tively long periods daily, and during the period of weaning it should have 
access to the mare only twice in 24 hours and should not be allowed to 
suckle all the milk at either time. This practice should be continued for a 
week or 10 days ; then the foal may be completely separated. Subsequently 
the mare should he hand milked as often as the udder gets quite 
distended. It will usually he sufficient to milk the mare every second day for 
a week and at longer intervals afterwards, but on no occasion should the 
udder be thoroughly emptied. If the mare is a good milker, it may, during 
the weaning period, be necessary to give a light purgative. This tends to 
stop milk secretion. Moderate work, food of a dry description, and a re¬ 
stricted allowance of drinking water have similar tendencies. The foal ought 
to he out of sight and hearing of the mare, whilst being weaned. Its 
food should be liberal but not excessive, and no more should be given 
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Grazing and con¬ 
centrated food. 


Salt. 


Preparing chaffed 
fodder. Method of 
feeding. 


at a time than is greedily eaten. It should be of an easily digested 
nutritious character. Good fresh hay with guinea grass or lucerne should 
be given in small quantities repeatedly and a concentrated ration in three 


meals consisting of 

i 

2 lbs. 

crushed oats. 

per day < 

1 lb. 

crushed gram. 

1-lb. 

crushed linseed or crushed oil-cake. 



or 

( 

2 lbs. 

parched crushed barley. 

per day j 

1 lb. 

boiled Iculthi . 

1-lb- 

boiled linseed or boiled til (sesamum) 


THE REARING AND MANAGEMENT OF YOUNG 
HORSE STOCK IN INDIA. 


If two or more foals are weaned together, they may, after a few days, be 
turned into a well fenced grass run, and if there is a shed for shelter in 
rough weather and big trees for shade in hot weather, they may remain in the 
pasture day and night at all seasons. In India, as long as grass is fairly 
abundant and good, young horse stock will not require much auxiliary 
concentrated food. The concentrated ration should he increased as the colt 
grows, and when 2 year old should be 4 or 5 lbs. per clay. A two year old, 
because he should grow quickly, needs as large a ration as an older animal. 
Linseed cake or sesamum cake in moderate quantity are excellent additions 
to the ordinary grain ration. The following would be a good ration for 2, 
3 or 4 year olds :— 


Given in 
two meals 
morning and 
evening. 


2 lbs. boiled hdthi. 

( 2 lbs. bran j Added to the 

% or > fculthi whilst 

( 2 lbs, parched crushed barley. ) hot. 

1 lb. oil-cake broken in pieces l rr or less in diameter. 


All horses need salt. Rock salt is best. A hole should he bored through 
each lump. By means of a string the lump can be suspended to the branch 
of a tree or in any other convenient way. Lumps thus suspended will be 
licked several times a day without any waste by each of the young stock. 

During the early rains when the grass is watery and Imuitritious, the 
concentrated food can, with every advantage, be mixed with an equal weight 
of chaffed dry fodder either good, fresh hay or jowdri Icctdbi of good 
quality. When grass begins to fail extra dry fodder must be given, In order 
to economize it as much as possible it may be chaffed. Mixed chaff 
consisting of the bliuscv of pulse crops, of chaffed jowdr hadbi , wheat 
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straw, hay and green lucerne or guinea grass is very suitable, and 
when there is no grazing should be given three times a day, 5 lbs. at 
each time with 2 or d lbs. of hay at night. This practice is 
successfully followed at the Remount rearing depot at Ahmednagar. The 
chaffed feed should be given in strong wooden wide troughs, raised at the 
bottom 2\ feet from the ground ; the hay in a net with three inch mesh 
stretched like a hammock between two trees and hung about 5 feet clear of 
the ground. The young stock can easily reach the fodder in such nets, draw 
it through the meshes and none is wasted. This plan is adopted at Ahmed¬ 
nagar. The fodder and concentrated ration referred to will keep 2, % and 
4 year old horse stock in excellent condition. 


It is customary in India to get a colt into good condition by giving 
ghee , gul and sometimes milk. The two former cannot help muscular 
development. They only help to fatten, and give an attractive appearance. 
Cows or buffaloes’ milk is suitable for young stock if fresh and untainted, 
but equally nutritious food can be given at much less cost. Young stock if 
partly fed on ghee (clarified butter) and gul (crude sugar) invariably go back in 
condition when put on more substantial and more suitable food, and take 
some time to recover. 


Native methods of 
feeding colts not re¬ 
commended. 


Young stock when changing their teeth may require special treatment The necessity of a 
and, if possible, should get soft easily digestible food. They must have sood gPass run aud 
free access to pure drinking water at all times. The grazing ground for i lorS e stock in India, 
young horses should be shaded with well grown trees that afford good 
shade during the hot hours of the day. The soil should be of such a 
character that it does not readily puddle during wet weather. An undu¬ 
lating, even a broken, surface is preferable to land which is nearly level. 

Freedom and exercise is indispensible. Fillies in India are by native owners 
usually allowed more freedom than colts and in consequence have straighter 
limbs and are usually better grown and more shapely. Colts, if castrated 
as yearlings, can run at pasture with fillies, whereas, if left uncastrated must 
necessarily be kept more or less in confinement. If tied up by head 
and heels as is the common practice in India, they cannot possibly 
grow into shapely animals with straight sound limbs. 

All young horse stock should be early broken to lead in a halter. This The colt should he 
is easily taught by gentle, firm handling. A bridle and bit should not be used TO lead 

until the colt is being broken to work. He should he early taught to stand 
quietly tied up. Y^hen first tied up a stout hemp rope should he fastened 
rather tightly round the neck in such a manner that the noose does not run 
tight. The free end of the rope should he tied rather short to something 
that neither will give nor break. He will probably try once or oftener to break 
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Precautions against 
accidents. 


Ordinary ailments 
should be watched 
for. 


Treatment of milch 
cattle. 


away, bat if the rope is sufficiently strong and tied securely he cannot possibly 
do so. He will soon understand that the intention is to tie him up, and 
will likewise learn that it is useless to try to break awny. 

If a colt is injured particularly about the legs, his commercial value 
may be very considerably lowered. All young horses are playful and 
mischievous, and the careful breeder should see that risks of injury from 
preventable causes are as far as possible avoided. The fences should be of 
a kind which are secure but are not likely to cause hurt. Wire fences are 
dangerous ; more especially if the wire is barbed. Any strongly constructed 
wooden fence is generally safe and is improved if strengthened by a live hedge. 
Inga dulcis makes a good hedge. It needs no irrigation after the second year. 
The careful breeder will remove from the pasture anything that is likely 
to cause injury in any way. Young horse stock rarely do well in the same 
pasture as other farm animals, particularly if the pasture is of small extent. 
Sheep are more objectionable than cattle. 

Ordinary ailments should be watched for. Loss of condition, a staring coat 
and other signs of ill health will at once catch the eye of an experienced 
breeder. The skin requires no such attention as is required for horses at 
work. Skin diseases and skin parasites must be watched for and, if discovered, 
remedies should be applied without any delay. Young horses are subject to 
worms, and a colt so affected cannot possibly thrive. Remedies are, of course, 
necessary. Colds and strangles are common and young stock suffering from 
these ailments should at once be segregated, kept in warm shelter and put 
under treatment. The feet of young horses, particularly if the soil of the 
pasture is deep and soft, may require occasional attention. Overgrown hoof 
should be cut away. This must be done with caution. The feet of young 
horses cannot well; be too big if they do not get out of shape. 


MANAGEMENT OF DAIRY CATTLE AND YOUNG 
STOCK IN INDIA, 

The constitutions of milch kine at time of parturition are delicate. 
Indian cows and buffaloes, although in a sense hardier than other milk 
breeds, are no exception to the general rule. Special care should at this 
time be exercised in providing suitable food and other comforts, If a cow' 
or buffalo gives birth either during the monsoon or in the cold season, the 
animal must be protected from inclemency of weather. Experienced breeders 
will provide comfortable shelter during the wet days of the rainy season or 
the chill nights of the cold weather, A cool shady place will also be found 
for a newly calved cow in the hot season. A recently calved cow should not 
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be turned out to pasture in the blazing sun and high-day temperature of 
March, April and May, This practice must be deprecated even in the 
cooler parts of India. During the time a pregnant milch animal is “ dry ” 
which unfortunately (especially as regards the buffalo) is rather a lengthy 
period, the cow should be kept in good, but not high, condition. A good 
pasture, well supplied with pure drinking water and shady trees, will ordina¬ 
rily maintain in-calf cows in good condition. But when the natural 
pasturage fails, supplementary food of nutritive quality must be given. A 
full yield of milk during the next period of lactation need not be expected 
if the precaution referred to has been neglected. Beyond this a fairly 
liberal allowance of concentrated food must be allowed for at least six weeks 
just before calving. 

There is a very great variety of foods suitable and available for 
Indian milk cows. In the Deccan, Jcadbi (straw of jowciri , Sorghum 

vulgare) or hay of fair nutritive value, are the usual dry fodders ; 
whilst various oil-cakes, cotton seed, dal chuni (husk of Cajanus indicus) 
and wheat bran are the more common concentrated foods. Sesamum cake 
is perhaps the best procurable oil-cake. Khurdsni or niger-seed cake, 
though rather objectionable in appearance, is considered a safe and nutritive 
food. Safflower or lacsumbi cake, although rather indigestible owing to the 
presence of a considerable percentage of fibrous husk, has an advantage over 
other cakes, in that it can be bought at a season when it is cheap and 
thereafter safely stored. It neither moulds nor turns rancid on keeping. 
Cattle have to get accustomed to it, however, before they eat it greedily. 
Four to six lbs. per day of equal weights of oil-cake and bran, in addition 
to a fair allowance of dry fodder for the six weeks before calving, will keep 
a dry buffalo thriving. Less will suffice for a cow. A fortnight before 
calving, the quantity of concentrated food may, with advantage, be increased 
to 8 lbs. per day. The object is to supply the pregnant animal with 
concentrated food of a character iwhich will not only exercise a slight 
laxative effect but will also improve the condition, so that free lactation 
may be expected soon after parturition. If in good condition, a full yield 
of milk forced by extra feeding will not debilitate the animal as would be 
the case if lean, when due to calve. For a week after calving, the feeding 
of the cow should receive close attention. The food should be of a laxative 
character and should not be too rich. Cotton seed, oil-cake and chum 
(husk of Cajanus indicus) should be at this time eschewed. There is no 
better food for a newly calved buffalo cow than a mash consisting of boiled 
bdjri (Pennisetum typhoideum) to which has been added an equivalent 
weight of bran whilst the cooked bdjri was still hot. Five pounds each of 
bdjri and bran will, with the ordinary allowance of dry fodder, provide 
sufficient ration for a day. Two ozs. of salt added to the mash will make it 
D 


Pood for milk cat¬ 
tle and rations before 
and immediately after 
parturition. 


Food of milch 
cattle. 
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Milk fever. 


Quantity of food 
required for different 
breeds. 


all the more palatable. Good fresh green hay is at this time preferable t 
Icadbi (straw of jowdri , Sorghum vulgare) and if a limited allowance ( 
green fodder, say, 15 lbs. per day, can be given, the ration will be improvec 
Thus the ration for a day of a newly calved buffalo would consist of— 

8 to 12 lbs. of good hay. 

15 lbs. of green grass or other green fodder. 

5 lbs. bran \ 

5 lbs. bdjri (Pennisetum typhoideum) t as a hot mash. 

2 oz. salt j 

A cow should receive about f rds of this ration. 

Immediately after calving, a hot drink made up of a thin gruel? o 
hdnji of ground bdjri and bran with a good handful of salt tends to caus 
the after-birth to come away quickly. 

In Europe, deep milking cows are liable to milk fever which i 
most prevalent among heavy milking cows producing their 2nd o 
3rd calf. As a preventive, should there be any risk of milk fevei 
the cow is drenched with linseed oil and epsom salts repeatedly during th 
week before calving. The practice, which does not seem to be necessary wit] 
Indian cattle, simply because they are generally poor milkers, is effective 
because the laxative medicine keeps the bowels open and prevents any undu 
secretion ,of milk. 

Under the most favourable conditions an Indian cow or buffaL 
will not yield the full quantity of milk for a week or 10 days afte 
giving birth. Then the full yield may be expected and ordinary food ma; 
be given. A buffalo in full yield requires to be specially well fed. I do no 
think, however, that any quantity beyond 18 lbs. per day of conccntrate< 
food will increase the milk yield appreciably. A moderate sized buffali 
giving over 30 lbs. of milk per day (a quantity sufficient to make 3 lbs, o 
butter) need not get a larger ration. Any extra quantity of food would h 
wasted. A large framed Jafferabad buffalo requires a larger ration than th 
smaller sized Surat buffalo ; and moreover the former in the Deccan are lesi 
profitable, because they require a greater quantity of concentrated food an( 
fodder to produce a given quantity of milk. Similarly a Gir cow, becausi 
usually of large size, requires to be more liberally fed than the smaller sizec 
Aden. The latter I have found to give an equal yield of milk to large' 
breeds on much less food. It is clear that no hard and fast lines can be laic 
down regarding the feeding of cows and buffaloes in milk. An experiencec 
stock owner will very soon determine the quantity of food that can advan 
tageously be given to any one of his cows or buffaloes. With good manage 
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ment either a good cow or a good buffalo will, in India, milk up .to the full 

capacity for four or five months after calving, and during this period there 

should be little or no change in the daily ration. A milch animal has a occasional Yaria- 

palate, however, and occasional variety in the food is often desirable. If tion in ration recom- 

* , - mended, 

milk cows are fed from month to month with precisely the same food they 
sooner or later may reject it altogether or eat it with less greed and relish. 

An occasional change in the ration is, therefore, expedient. For this purpose 
dal chuni (husk of Cajanus indicus) if not regularly given, can with advant¬ 
age be substituted twice a week for part of the other food and occasionally 
crushed linseed f lb. per animal, per day, may be similarly given. 

A milk register will, if carefully kept, show at once when the milk yield The miih register, 
begins to diminish. A daily record of the milk yield of each animal furnishes 
useful data. A glance at the figures will show when there has been any 
irregularity or disturbing cause to re-act on the milk yield, Moreover, if 
carefully kept, it is a true guide as to the value of different animals. 

One cow may milk well to begin with but the yield may rapidly diminish. An¬ 
other cow may yield steadily for a long time and be much the more valuable 
and profitable animal of the two, although producing at no time an abnormally 
high yield. The milk register will also indicate whether the management of 
the cows has been good and, moreover, furnish data which will enable the f 
farmer to discard one cow whilst he retains another because the latter has \ , , . 

been proved to be the more profitable. 


When the period of lactation has somewhat advanced and there is evi- The feeding during 
dence of a lessening milk yield, the ration should also be diminished. It the “ ore ad '^ mced 

0 periods of lactation, 

may be necessary to change the food at least once a month. The change 

will be regulated to some extent by the size and condition of the animal, but 
the main consideration is how much milk did the cow give during the previous 
month. An average buffalo giving 18 lbs. of milk per day and suckling her 
calf should have the ration noted below. I have found it both good and 


liberal:— 

Green fodder 

Dry fodder. 

Cottonseed ... 

Bran •** 

Sesamum oil-cake ... 

Chuni (husk of Cajanus indicus) 
Salt... 


lbs. per day, 

... 10 to 15 ) Chaffed together if 
... 10 to 15 j possible. 

3 

m 3 

3 

2 

... 1 to 2 oz. 


The cotton seed, chuni (husk of Cajanus indicus) and bran with salt 
added should be moistened. The oil-cake, broken into pieces, at most an inch 
in diameter, may be placed on the top of the moistened mass but not mixed 


Feeding. 






Quality of milk 
affected by food. 


52 


through it. The concentrated food should be given in two meals and at 
milking times. This is perhaps a bad practice which, however, cannot well be 
avoided. Indian buffaloes and cowsjhave been so accustomed to get their con¬ 
centrated food whilst being milked that without it they refuse to let the milk 
down. The enjoyment of eating doubtless induces a placidity of disposition at 
the time which permits the gavli (milkman) to milk rapidly and extract more 
milk than he otherwise would, especially from those animals which are unusually 
irritable and fractious. Two-fifths of the mixed dry and green fodder 
should be given in the forenoon from 10 to 11 o’clock ; three-fifths in the 
evening about 6 or 7 o’clock, z.e., some time after the second milking. 
The cows should be milked at regular stated hours, and there should be 
no deviation therefrom under any circumstances: 6 a.m. and 5 p.m. are 
suitable hours. The concentrated food is usually given in two equal meals 
at these times. The cows should have free access to pure water three 
times a day. Buffaloes should be bathed or washed at least once a day. 
During the period that good grazing is available the dry fodder may be 
reduced to 6 to 8 lbs. given at night and the concentrated food reduced 
by one-third. A large buffalo may be allowed up to 40 lbs. per day, of 
green food, and 6 or 8 lbs. of hay in addition, together with the concentrated 
food ration already noted. Usually 15 or 20 lbs. of green fodder per day 
is all that can be allowed. 

Drinking water or succulent food given immediately before the animal is 
milked is believed by the gavli (milkman) to increase the yield of milk. 
The quality necessarily must be lowered in a corresponding degree, A 
native will, when he sells a buffalo guaranteeing a certain milk yield, invari¬ 
ably allow the animal to drink freely before proceeding to milk. It is 
possible that the milk yield may be affected in this way, for succulent food 
undoubtedly lowers the percentage of total solids in milk by making it more 
watery. In 1892, at the Poona Government Farm, during the hot season 
10 lbs. buffalo milk on an average yielded a lb, of butter, whilst during the 
following rains when a good deal of the food was succulent, the average was 
1 lb. butter from 12 lbs, milk. During 1893 it was found possible to feed 
during the whole year a limited quantity of green fodder, and the difference 
previously marked was not so noticeable although still appreciable. The 
actual figures were: during February, March, April and May, the average 
quantity of milk required to produce 1 lb. of butter was 11 lbs. 7 oz. ; simi¬ 
larly for June, July and August, the average weight was 12 lbs, 8 oz. 

The quality of the milk is in other respects influenced by food. Thus 
cream from milk of buffaloes, largely fed on oil-cake, will chum into greasy 
butter even if the temperature of the cream in the churn is lowered artificially 
to the most favourable point. Cotton seed tends to produce fine firm butter, 
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and the cream can be churned at a comparatively! high temperature. The 
cream from cows fed largely on cTmni (husk of Cajanus indicus) gives butter 
which has a nice flavour and a better colour than usual. 

When green fodder is given in fair quantity cotton seed and churn Precautions to be 
(husk of Cajanus indicus) can be fed to any reasonable extent. If otherwise, observed “ feediBg * 
the allowance of each should not exceed 4 lbs. per day. Lucerne is not a 
good fodder for milk cattle in any quantity beyond 10 lbs. per day. Jowdri 

(Sorghum vulgare) should be well in flower before it is cut as green fodder, 

otherwise like lucerne it has a tendency to cause tympanites. 

It is quite possible to over-do the feeding of milch cattle. A cow in Feeding -may be 

milk should not be in high condition. An animal in very high condition will overdone * 

give very little mill?:, and this probably accounts for a common practice with 
gavlis (milkmen), viz., to give a less quantity of food to fat animals so that 
the milk yield may increase. 

Indian cows and buffaloes are so excitable and irritable that a very Mismanagement 

trivial circumstance often affects the milk yield. Its secretion is influenced aDd effects thereof * 

to a very great extent by good management. If the calf dies, the milk 

yield may be diminished permanently. There is an Indian proverb, the English 

rendering of which is “ soil without manure is like a cow without her calf, 55 

Any sudden change in the food, a short journey by road or rail, a strange 

milker, a cold or wet day, any irregularity in feeding and especially any 

irregularity in milking at once re-act on the milk yield. Indian cows and 

more especially buffaloes get attached often in a striking manner to the man 

that feeds and milks them, also to the companion animals occupying the 

adjoining stalls ; at pasture they clique together in a curious way, and it will 

be easily understood that any disturbance of these friendly relations will have 

a distinctly unfavourable effect on milk secretion. Aden and Sind cattle are 

different. They have docile tempers and their milk yield is not easily affected 

by any irregularity. Moreover, their calves can be weaned and hand-fed, whilst 

it is imperative that the calves of most Indian breeds should suckle. At any 

rate such is the case unless the practice is begun when the cow has her 

first calf. The maternal instincts are very strong and neither cows nor Treatment of cow 

and calf at parturi- 

buffaloes wall yield their milk unless the calf is suckling or is tied close tioru 
by. When the calf dies it is common to stuff the skin and make a dummy 
calf which answers the purpose admirably. Where milk is dear it does 
not pay to rear calves, especially bull buffalo calves, and in many instances 
buffalo calves are quietly knocked on the head and the dummy substituted. 

Whether it is intended that the calf should suckle or be raised by hand 
it should be left with the mother until it is licked dry and clean. This 
has a salutary effect on the cow as well as on the calf. The viscous slimy 
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The signs of ap¬ 
proaching:: parturi¬ 
tion. 


Parturition. 


First milk. 


matter wliicli covers the calf has a beneficial laxative effect on the cow. 
When removed from the cow the calf should be kept out of sight and out 
of hearing. 

The most noticeable signs of approaching parturition are :— 

(1) Full distention of the udder. 

(2) Loosening and enlargement of the external portions of 
the vagina. 

(3) Relaxation of the pelvic ligaments. 

(4) Restlessness a few hours before calving. The cow rises and 
lies down frequently in her stall and whisks her tail as if in pain. 

(5) Labour pains and the water bag. The membranes of 
the latter when broken allow a slimy fluid to escape which lubricates 
the passage and facilitates the expulsion of the calf. 

The cow, when nearly due to calf, should, when not grazing, occupy 
a roomy stall in a comfortable part of the byre. The stall should have a dry 
floor and if possible should be littered with dry litter. This obviates 
the risk of an inflamed udder. If the udder appears swollen and feels 
hard, the milk should be drawn once a day even before calving. In 
normal parturition the calf presents itself in the pelvic passage with 
the head resting on the forelegs. The cow generally requires no assistance, 
and none should be offered unless labour is protracted. The owner should, 
however, satisfy himself early that the presentation of the calf is right. 
Assistance is sometimes necessary, specially with a heifer having her first 
calf. When given, the hands and arm of the operator should be clean and 
well rubbed with carbolic liniment. Assistance is most effective when the 
cow lies on her side and the calf s legs are pulled slightly downwards towards 
the hocks of t-lie cow. The operator should only assist each labour pain 
and should not pull at any other time. The after-birth should come away 
at once or in the course of a few hours. If labour is protracted owing to a 
false presentation or from any other cause, or if the after-birth is retained, 
then if the stock owner has no technical knowledge as to treatment, the 
assistance of the nearest qualified veterinary officer should be obtained 
without any delay. 

The milk of a cow or a buffalo immediately after calving is of a peculiar 
nature. It is called “ beestings ” and its function appears to be to clear 
the intestines of any accumulated matter which of course should at once be 
excreted. There is no risk of costiveness provided the calf is allowed to 
drink a fair quantity of the first milk. Ordinarily in India the ca|f is starved, 
It is allowed to suckle until the cow lets the milk down. The moment milk 
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fills the teats the calf is tied up near the head of the mother and all the 
milk which the gavli (milkman) can extract is taken. The calf is then 
untied and sucks all it can afterwards. It is impossible that it can get more 
than 2 lbs. per day. It, however, gets the richest part of the milk. All 
that it usually gets is barely sufficient to support existence. The difference 
in butter fat between the first and last milk drawn from a buffalo is shown 
by the following figures, the actual results of a test at the Poona Govern¬ 
ment Farm :— 

Percentage of butter fat in the first ser drawn 4*0. 

Do. do. last do. 10T. 

Average percentage of butter fat in the whole milk of the buffalo 6*98. 

If reared by hand, Indian calves which are generally small can be kept Rearing calves 
in fairly thriving condition on 4 lbs. of .whole milk per day given at two 
meals. This if continued for 4 or 6 weeks will bring the calf to a time 
when it can be fed on other food. The whole milk can be replaced by 
separated milk, but every cow-owner cannot procure separated milk and 
on account of the heat in India there is no such thing as sweet skim milk. 

The young calf will soon learn to eat a little chum (husk of Cajanus indicus) 
and bran, also a little good hay or green grass. A handful of mixed chum 
and bran (about £ lb. per day) in two meals is all that is required at first. 

The quantity may gradually be increased until, when 8 months old, 1^ lbs, 
per day should be allowed. On the ordinary milk ration of Indian calves, 
large framed English calves would literally starve. When a calf is raised 
by hand it has to be taught to drink. Its instinct is to suckle and this is 
taken advantage of in giving the first lesson. If sufficient time after birth 
is allowed, the calf gets hungry. It will suck one or two fingers of the 
right hand if introduced into its mouth. If at the same time the head 
is forced gently into a vessel containing the milk so that the muzzle just 
reaches the milk, the calf will soon learn to drink. The first milk is 
drawn into the mouth unconsciously and swallowed in the act of sucking 
the fingers. The important points to be attended to in rearing hand-fed 
calves are that the milk and food should be clean and fresh and of course 
given in a clean vessel. Sour milk or milk tainted in any way is apt to 
produce diarrhoea or scour. Weil ventilated and well drained accom¬ 
modation for calves is necessary. All excreta should be removed at least 
twice a day. The droppings from calves, fed on milk, soon acquire a 
most disagreeable smell. Any unsanitary condition tends to cause scour. 

Over-crowded calves never thrive. They are subject to be attacked by 
parasitic vermin and skin disease, especially ring-worm and itch. A piece 
of rock-salt should be placed so that the calves can lick it. If a hole 
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is bored in the lump and the lump is suspended by a string, none of the 
salt is wasted, A lump of lime or chalk placed within reach will also 
be regularly licked. The chalk is beneficial, because it has a tendency to 
counteract that acidity in the stomach which always accompanies scour. 


Management and 
feeding '.of young 
stock. 


If proper attention is given to the feeding and management of calves 
during the first few months of their life and if satisfactory progress has 
been made in growth during that period, they will continue to thrive often 
with much less care and with much less food than young animals which 
have previously been half-starved, and this remark is applicable to all 
animals. If young stock are to make satisfactory progress, even in India, 
a certain amount of shelter is necessary. The monsoon is decidedly the 
most trying season. Roomy yards with shelter sheds must be provided 
to be used during excessively heavy rain. Grazing ground gets so soft and 
so easily puddled that any attempt to turn young stock out to graze would 
be alike harmful to them and to the pasture. In India the conditions as¬ 
sociated with the rearing of young stock are different from those found in 
other countries. There is in India grazing of a sort all the year round. 
The grazing is not equally good at all seasons. Usually there is 
only green grass for 5 or 6 months and the natural food must after¬ 
wards be supplemented by other food. The daily ration must be 

especially liberal at those seasons when the natural food is scarce. 
Super-abundance at one season and semi-starvation at another is a fruitful 
cause of loss. Particular care should be exercised when young grass begins 
to grow. It flushes up very suddenly in India. The first growth, although 
it is green, is not nutritious and being succulent is not well suited as a 
change from the hard dry fibrous fodder previously given. Most of the 
cattle which die in India die at this season. The change of feeding is so 
sudden that impaction of the stomach is induced. The innutritions fibrous 
food previously given collects in the rumen and becomes impacted, whilst 
the green food passes through the alimentary canal without being properly 
digested. The first symptom is that the animal scours. Young stock should 
be prepared before they are turned out to grass. Linseed cake is a useful 
food at this season on account of its laxative character and its softening 
effect on other food with which it becomes mixed during the process of 
digestion ; but linseed cake is not usually procurable in India. A cake 
rich in oil and free from fibrous matter, for instance sesamum cake, should 
be fed to all young stock for at least a fortnight before they are turned 
out to grass ; 2 lbs. per day along with the usual ration, of dry fodder 
will prevent the serious consequences which would follow a sudden change 
from dry fodder to green grass. 



Indian cows and buffaloes are at the best irregular breeders. Some 
breeds are more irregular than others. Gir cows are very unsatisfactory 
in this respect. On the other hand, Aden cattle, if well fed, will come in 
season for the bull six weeks or 2 months after calving. Buffaloes are 
less regular than cows. Green food given in moderate quantity all the year 
round tends to bring cows and buffaloes sooner into “season” after calving. 
This would be the case even although the animals are otherwise well fed, 
A bull turned out to pasture with the cows periodically, say, once a 
week, and especially a buffalo bull with buffalo cows tends to bring them 
into season sooner than would otherwise be the case. The following tabular 
figures show the average period of lactation and the average time between 
two successive births of the cow herd and buffalo herd on the Poona Farm 
in 1898 :— 

Average period Average period 
of lactation. between two 
Days. successive births. 

Days. 

Whole buffalo herd. 364 . 524 

Whole cow herd ... ... 360 ... ... 475 

The longer period between births in respect of buffaloes arises partly 
because buffaloes are longer pregnant than cows. 

Buffaloes are in the average pregnant. 315 days. 

Cows „ „ . 282 „ 

An old cow will carry a calf 10 days or a fortnight longer than a 
heifer, and a cow bearing twins will usually go 272 to 275 days. 

The period of heat or sestrum in a buffalo is of short duration, 
usually only a few hours. A buffalo should therefore be put to the bull 
at once when the symptoms of heat are observed. In the case of a buffalo 
they are unmistakable. At pasture a buffalo in heat will rush all over the 
field, and bellow or rather grunt vigorously. A cow remains longer in heat, 
usually about 24 or 30 hours. The cow though also excited does not make 
so much fuss or noise as the buffalo. The cow is most likely to hold to service 
if covered when going off heat. 

Neither cows nor buffaloes should be covered more than twice 
during the period of heat. A stud bull is a much more certain stock-getter 
if he is as regularly worked as an ordinary work bullock. He must, however, 
be liberally fed. One bull is sufficient for a herd of 40 cows. If a cow has 
been covered and does not hold to service, she will, if in thriving condition, 
come in season again in 21 days. Buffaloes may come in season every three 
weeks but often a much longer period elapses between periods of sestrum. 
If a cow is healthy, she will not come into heat when pregnant. The other 
signs of pregnancy are—the belly enlarges particularly on the right side, and 
about the sixth month the calf can be felt as a hard lump near the flank 
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on the right side. The calf can be seen even earlier than this to jump 
especially when the cow drinks cold water. 

One attendant is required to feed, attend to and milk 8 to 10 cows. 
Each animal should be milked always by the same man. At milking* time 
the stalls should be clean. The milkman should wash each udder and dry 
it with a cloth immediately before milking. This is specially necessary with 
buffaloes which when excited urinate in small driblets, which run down 
the thigh on to the udder and drop from the teats. The milker’s hands 
should also be washed clean. It is almost needless to add that the milk 
vessel used must also be clean. Milking should be done expeditiously 
and the last drop of milk extracted. The caff usually is accountable for 
the thoroughness of the latter operation. It is common in dairy farms, 
where no calves are suckled, to go over the cows a second time and draw 
away the last milk, which is called “ strippings”. This, as already noted, 
is the richest part of the milk and is usually set aside in farmers’ house¬ 
holds to answer the purposes of cream. Any milk left in the udder does 
not tend to increase the yield at next time of milking but rather to set up 
local inflammation. 

by The milk is easily tainted by the food given to the animals. Buffa- 

m loes are indelicate feeders, and with good reason their milk is often objected to 
on this score. Any plant with a pungent aromatic odour is apt to taint 
milk. Turpentine given as medicine will taint milk secreted during the 
following 24 hours, so much so that the milk is quite undrinkable. The 
drinking water of cows, if polluted with sewage or with decaying organic 
matter, whether animal or vegetable, may be the cause of tainting the milk, so 
that it becomes dangerous as human food. Every contagious disease has its own 
germ, and milk at any ordinary temperature is perhaps the best medium 
in which these germs may he propagated. Disease in the human subject 
has been repeatedly traced to impure milk. How far enteric fever, cholera, 
diphtheria and many other diseases [Can be communicated through milk 
may be conjectured. There is no question that unsanitary conditions 
surrounding cow-sheds and dairy premises furnish a public danger of no 
common order. A simple test to determine whether organic matter is 
present in water, is accomplished by evaporation and by burning the 
residue in an open vessel if the smell peculiar to burning organic matter is 
given off the water is unwholesome. Nitrates or common salt present 
in drinking water indicate contamination by sewage, common salt being an 
indication that the contamination is due to human urine. 

Cow sheds in India should be airy, well ventilated, have pucka floors 
and open gutters or drains .to carry the urine directly to the manure pit. 
The byres should be situated on a high well drained situation. Cows should 
not stand crowded in the stalls. 
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A FEW POINTS ON SHEEP AND GOAT BREEDING 
IN INDIA, 

Sheep and goats are roost successfully bred in districts with moderate 
or light rainfall, and light naturally well drained soils. Upland thin poor 
soil with sparse jungle growth and considerable variety of natural herbage 
is good for the purpose if of sufficient range or extent. Neither sheep 
nor goats thrive during the monsoon in heavy soil districts except when 
owned in small numbers, in which case they can be comfortably sheltered 
at night. In the breeding districts large flocks do not thrive unless they 
continuously graze on clean ground. If the grazing ground is limited 
and becomes fouled with excreta, sheep will not thrive even though the 
food is fairly abundant. 

There is an undoubted advantage in giving sheep and goats clean ground 
to graze over each day. The wandering flocks of the Deccan and Gujarat thrive 
very well during the fair season chiefly on this account. Large flocks of sheep 
and goats are brought in the fair season by professional shepherds from 
Kdthidwdr into the fertile plains of Northern Gujarat and also from the 
upland comparatively dry waste grazing lands, east and north of Khandesh, 
to the black soil tracts and arable plains of the Deccan. In the cultivated parts 
of Khandesh, Nasik, Ahmednagar, Skolapur, Satara, &c., very large 
flocks of sheep and goats are found during the fair season. These large 
flocks are herded in separate lots of 300 or 400 and are driven slowly 
during the day and probably over a distance of five to eight miles between 
morning and night. The arable lands are mostly clear of crop at this 
season, and the sheep clear them of any thing they can find to eat. 
The flocks are herded within range of ndlds or running streams. The 
shepherds are accompanied by their families and dogs, and own 
usually a few donkeys which carry the camp kit, which is not extensive. 
The shepherds surround the flocks at night on a particular field or fields 
and carefully guard them from wolves, the sleeping pdls being pitohed con¬ 
veniently for the purpose. The fields on which the sheep are kept at night 
are manured to a considerable extent, and this advantage is fully appre¬ 
ciated by the owner who usually gives the shepherd a stipulated quantity of 
grain, &c. A few of the sheep and nearly all the goats are regularly milked 
and the women make ghee each morning before striking camp. 

A few goats amongst sheep are decidedly advantageous. They are active 
and industrious feeders. They do not feel the midday heat to the same extent as 
sheep do. They lead the flock and keep the sheep moving. Sheep will continue 
to feed as long as they are kept moving. If grazed without goats they are 
difficult to drive. They lie down under the shade of trees and refuse to 
move during the hotter hours of the day. 
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One flock should not usually exceed 800. If a larger number are 
owned by one man they should be divided and herded separately. The 
Deccan sheep-owner keeps his sheep at night in a pen which is usually 
situated on hard rocky ground and is surrounded by a strong fence of bdbhul 
branches. The monsoon is by far the most trying season. Heavy rain for 
several days chills the sheep and causes diarrhoea or other ailments. The 
most effective preventive is a comfortable dry pen at night, and a feed 
morning and evening of pulse bhusa (the pods, leaves, chaff of a pulse crop) 
or gram, tur or other pulse crushed or ground into meal, and mixed with 
an equal weight of bran, crushed oats, maize, barley, jowdr or any of the 
cheaper cereals. Half-a-pound per day of the mixed concentrated food 
or 1^ lb. of the bhusa will be quite sufficient. 

The ewe is pregnant 21 to 22 weeks. Tine time between two periods of 
aestrum is 16 days. In India sheep breed at almost any season of the year 
and occasionally twice :n 12 months, but this should not be permitted. Ewes 
have rarely more than one lamb at a birth. They should not be bred from 
until 18 months or 2 years old. Goats are very precocious. They breed 
when very young, often have two, sometimes three, kids at one birth, and 
often produce young twice a year. Ewes generally come into heat early in 
the monsoon if they are in thriving condition, and this is the best time to 
put the ram with them. One ram is sufficient for 40 or 50 ewes. The 
lambs should come in October, November or December and if so will thrive 
during the fair season, and, when the monsoon comes, will be suffi¬ 
ciently vigorous to resist the trying conditions of that season. 
Male lambs, if not intended to be sold as young fat lambs, should be 
castrated when three weeks old. The end of the scrotum is generally 
cut off and the testicles drawn and an antiseptic ointment or lotion applied. 
Lambs should be driven slowly and otherwise gently handled for a week after 
castrated, and should be protected from cold and especially from wet, A 
clean comfortable pen should be provided at night. Lambs and older she ep 
should be clipped before the hot weather sets in. The older sheep are clipped 
twice a year—about the middle of March and the middle of October. 

If the owner intends to sell young lambs in fat condition (and such are 
worth more than full-grown sheep) then the ewes as well as the lambs must 
have concentrated food. The concentrated food given to the ewes produces an 
increased flow of milk which helps to increase the condition of the lamb 
materially. Moreover, the lamb soon learns to eat anything that the ewe 
eats. Three-quarters of a pound per day of pulse meal and bran is sufficient 
for ewe and lamb. Gram (Cicer arietinum) is specially good food for sheep 
being fattened for the butcher. 
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In certain districts maggots are troublesome particularly towards the 
end of the monsoon, and more especially if the sheep are affected with 
diarrhoea and the fleece is dirty from this or other cause. Maggots are 
the larvae of certain flies which are attracted by dirt. The maggots hatch 
from eggs laid by the flies and penetrate through the wool to the sldn which 
they cut through and soon eat into the flesh. If the sheep are kept clean 
there is little fear of maggots in India. Their presence is indicated by an 
affected sheep being restless, running quickly from place to place, stamping 
the hind feet quickly in succession and trying to bite the affected part. Spirit 
of tar rubbed into the wool, is perhaps the most useful application. If 
there is a wound the wool should be cut off and carbolic liniment applied 
daily until healed. 

Foot rot is common in black soil districts, especially when the soil is 
wet with continued rain. Foot rot is believed to be contagious to some 
extent, but ordinarily it is induced by the foot getting out of shape by 
irregular growth of hoof. The hoof may slough off if the disease is 
neglected. All diseased hoof and uneven growth should be pared away 
with a sharp knife until the seat of the foetid discharge is reached. The 
diseased parts should then be lightly painted with butyre of antimony 
and if the case is had the foot or feet bound up in cloth with tar or carbolic 
liniment, or other antiseptic healing applications. The feet should be washed 
clean and examined daily until a cure is effected. The only preventative 
of foot rot is to keep the sheep on hard dry ground. 

Rot or liverfluke is not likely to appear amongst sheep which are 
kept on high dry ground but is often prevalent amongst sheep that have 
been grazed for some time on low-lying damp situations or along the 
course of ndlds or streams. The sheep do not lose condition when first 
affected, but when many full grown flukes are present in the liver ducts 
the functions of that important organ are interrupted or deranged and the 
characteristic symptoms appear, viz,, a yellow tinge in the skin and exposed 
membranes, dropsical swellings under the jowls, loose, unhealthy look¬ 
ing wool and rapid waste of flesh with diarrhoea. If one or two sheep in 
a flock are seen to be affected as described, all should be moved at once 
to high dry ground and get a free allowance of rock or common salt. 

Sheep in India are not affected, with the same variety of skin diseases or 
skin parasites as in Europe. There, unless dipped twice a year, they would 
become infested with lice and ticks and probably affected with scab. Dipping 
also prevents “fly blow”, i.e., maggots. A cheap effective dip can be made 
from tobacco juice, pitch oil and soft soap. Ten pounds of each in 100 
to 150 gallons of water are sufficient for 100 sheep. The pitch oil and soft 
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soap should be boiled in sufficient water and whilst hot the tobacco juice should 
be added. The mixture should be diluted with warm water as required. The 
effective constituent in pitch oil is carbolic acid. The dip may be applied directly 
along 1 partings made in the wool along the back, sides and underneath, or the 
sheep may be immersed in the dip in a dipping trough. Sheep should be 
washed in a clear running stream a week or so before being clipped and 
should afterwards be kept in a clean place until the fleece is removed. 
Washing removes sand, dirt and other impurity. 

The wool of the various breeds of sheep found in India varies in 
colour, texture, length of staple and weight of fleece. Generally the wool 
is short, coarse and hairy. It may be white, red or tawny red, brown, 
black or grey in colour. A fleece rarely exceeds 1^ lbs. in weight. 

The Deccan sheep are black, brown, reddish brown, white and black and 
white in colour. The wool is inferior in quality. The sheep are hardy and 
may be classed as small, compact and shapely, with short legs. The ewes are 
hornless. The rams are sometimes horned and sometimes not. The Native 
Chiefs and others own fighting rams of this breed with the frontal bone and 
horns developed to an unusual extent. 

The sheep of Gujarat or Kathiawar are mostly white with black or 
red-brown heads and necks. The heads are large, hornless, with Roman 
noses and are by no means attractive. These sheep are of medium size, 
are squarely built, with wool of fair length and quality, but the fleece is 
rather loose and open. The leg bones and feet are coarse and the mutton 
is rather inferior, 

Rajputana sheep which supply the Bombay market largely with mutton 
are mostly white. They have loose long wool, are leggy and flat sided, but 
larger than ordinary. Both the ewes and rams are hornless. 

Dumbas are chiefly bred in Sind and in Afghanistan. The enlarged 
tail is the conspicuous characteristic. The rams have generally large 
horns curled two or three times, but I have seen good pure bred specimens 
with small horns ; also without any. The ewes are hornless. The face is 
generally mottled white and black ; so also are the legs. The frame is 
long, level, wide and near the ground. This breed has been proved excep¬ 
tionally suitable for crossing with the Deccanis. The lialf-breds are good 
mutton sheep and are particularly shapely and thrive well in dry situa¬ 
tions in the Deccan. Their wool like that of the pure dumba is of fine 
quality and long. The Deccani dumba has no unusual development of 
tail. This is an advantage, because the abnormal tail is unsightly and a 
positive danger when the sheep are affected with diarrhoea, because cer¬ 
tain to become affected with maggots. 
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This is a noted milk breed reared extensively in herds in the Gir forests 
and hills in the south of K&thiawdr. In a more domesticated state these 
cattle are extensively bred in the villages and towns of the southern half of the 
Province. As Kathiawar is entered by rail from Ahmedabad pure bred 
Gir cattle can here and there easily be discerned amongst the village cattle 
which are mostly of the Gujarat type, i.e., like the large white or grey breed 
found throughout Ahmedabad, Kaira and Baroda. In the North of Kathia¬ 
war, many cross-bred cattle, with unmistakable Gir characteristics, can readily 
be recognised, and further south this cross preponderates to a very decided 
extent. In the south the proportion of pure or nearly pure bred Gir cattle 
is considerable, but there are clear indications that the breed is spreading 
rapidly away from its original home, and I fear the cross-bred offspring 
resulting from the haphazard mixing of two noted pure breeds will cause 
degeneration of both. In some of the Kathiawar States, efforts are being 
made by the ruling Chiefs to keep the old Gir breed pure, and in the Gir hills 
the herdsmen take good care that the pristine purity of the breed is main¬ 
tained. The herdsmen or professional cattle breeders are mostly Rabaris, 
Bharvads and Chdrans. The Gir forests and hills extend to about 1,000 
square miles and afford excellent grazing all the year round for such cattle 
as are owned locally, but in years of scarcity the forest is resorted to by cattle- 
owners from all parts of Kathiawar and Cutch, and sometimes from Northern 
Gujarat, and then the grazing grounds become overstocked and grass 
gets scant. The grazing grounds are well shaded with a large variety of 
forest trees. There is an abundant supply of water in perennial streams. The 
forest is penetrable for grazing in all except the more hilly parts. The right 
of grazing is controlled by the Junagadh State, and the charges per annum 
are as follows:— 
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0 12 
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0 4 

0 4 

0 8 
0 8 
0 8 
1 0 
1 0 
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25.—Typical head of Gir cow. 

(The numbering of illustrations is in continuation of that given in Vol. I.) 






65 


Each local herdsman owns at least from 15 to ;30 cows and buffaloes. 
Men in easy circumstances own from 40 to 100 each. Cattle belonging to 
one family ai e generally herded by themselves. The owners and their families 
lead more or less a wandering life. The lmts or houses in which they live 
are of a temporary description constructed of rough timber, branch wood and 
thatched with teak leaves. When the grazing gets bare in any particular 
part the cattle, the herdsman’s family and his habitation are moved elsewhere 
to “ pastures new.” The cattle are neither housed nor sheltered at any season. 
Suckling calves are kept in the huts during bad weather. No grass is cut 
and saved as hay. The cattle graze all the year round. Generally the grazing 
is superabundant, the cattle as they graze trampling through long grass 
The risk of fire is considerable, and grass over large areas gets burnt occasionally. 
Lions and panthers destroy considerable numbers of young stock, but four 
<>r six full grown buffaloes are believed to be cpiite a match for a Gir lion. 
Cows are milked morning and evening. They are not haltered or tied by the 
neck for tin's purpose. Gir cattle though naturally wild know their owners 
and are trained to stand quiet at milking time. To prevent the cows kicking 
at milking time the hind legs are tied above the hocks in ordinary native way 
by a hard thin rope about 5 feet long. Ghee is the chief product. The ehhh or 
butter milk is used for domestic purposes and also given to the milch cattle. 
A young healthy cow produces a calf every second year. The best 
cows continue in milk for 15, sometimes 18, months. The calves are mostly 
dropped in August-Sept ember. The calf is kept with the cow until she 
goes dry. Bull calves are sold as yearlings to cultivators of arable lands in 
Kathiawar. The cultivators get them castrated by V&ghris in the common 
native way. A yearling hull is only worth Ks. (> to Rs. 8. Even at this 
price there must be profit in rearing them, considering the nominal cost of 
pasturage. Heifers breed at three years. Individual owners each keep 
a good hull, and care is taken that such hulls are pure bred and the offspring 
of cows that milk well. Contagious diseases, like rinderpest, foot and 
mouth and cow pox (Variola vaccina) sometimes cause loss.* 

Pure Gir cattle are remarkably true to type and in several respects 
are so characteristically different from other indigenous Indian cattle that 
the breed must, have existed for a very long period and been kept unconta¬ 
minated by any alien blood. 

The colour or colours are distinctly characteristic, and yet there is great 
variety of colour. Broken colours, i.e. 7 large distinct markings of two or 
more colours may be taken as decisive proof that an animal so marked is not 

* For this information I am under acknowledgment to Sirdar Rao Bahadur Bechard is Yelmridas, 
Devan of J vmagadh. 
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pure bred. At the same time, a more or less intimate mixture of two colours 
or different shades of two colours, the one blending into the other in a 
curious manner, is very common. Then again, a common colour is a more 
defined intimate mixture of the two colours. The English term for this 
mixture would be u roan”—a dark roan when the dark colour preponderates ; 
a light roan when the light colour preponderates. A still more defined 
admixture of two colours (and this is perhaps more common in pure 
Gir cattle than any other combination) may appropriately be termed speckled. 
Another by no means unusual combination is a white or dirty white 
ground work with faint markings shaded into the dirty white over the body. 
Almost always the limbs, the neck and particularly the ears are much darker. 

I have seen a few specimens of pure bred Gir cows which were entirely red 
excepting a white udder. In light coloured cattle the tuft of hair at the 
end of the tail is usually dull red or black. On the body the dark colour may 
occasionally be black (not common), dull brown, dull red, red or light red and 
tawny red or dull yellow. The light colour can never be called pure white. 

It has a bluish, dingy, smoky or dirty looking tinge which can hardly be 
described but can readily be distinguished when once seen. The combina¬ 
tions of colours referred to, would, on paper, indicate that the colours seen 
in Gir cattle can in no way be called characteristic. Yet there is no doubt 
that a trained eye can readily detect a Gir animal by its colour amongst 
cattle of other breed at a distance without particularly noticing other 
characteristics. 

The breed may be classed as medium sized. The general conformation of 
the frame would not indicate in any particular way that the breed is specially 
useful as a milk breed. In average specimens the udders are fairly capacious 
and the milk veins prominent. These are about the only indications of deep 
milking capacity. The udders are not usually well shaped being too 
pendulous with large teats irregularly placed. The frame should bo square 
and wide, but usually there is, in cows especially, a very decided droop in 
the quarters and deficiency of thigh. Very often animals otherwise well 
proportioned stand high and the term leggy can appropriately be applied. 
Usually Gir cattle stand fairly wide and square on their legs. The leg hones 
below the knees and hocks are, however, coarse, particularly so in bulls. 
The feet are large and soft—in old bulls particularly so—and often in cattle 
advanced in years get unshapely. In well bred specimens, the loose skin 
on the sheath of the bull is very conspicuous as also under the neck and 
on the dewlap. There is also much loose skin under the neck and dewlap 
of cows and also near the navel, The hump is very large in the bull, but 
only of medium size in the cow. The head, horns and ears are specially 



67 


characteristic. It must be confessed that there is hardly a feature in 
the fully developed head of an old Gir bull that calls for any show of 
admiration. Yet an interested cattle breeder finds an interesting study. 

He begins to wonder what combination of circumstances or freak of 
nature caused the peculiar combination of extraordinary features. The 
peculiarity of conformation may, in part, be explained if it is true that Gir 
bulls were in olden times trained for fighting in all Kathiawar Kative States. 

The head of a present-day Gir bull would make a first-class battering ram. 

It is curious, perhaps significant, that the Jafferabadi buffaloes bred also 
round the Gir Hills have similar extraordinary development of frontal bone. 

This development of frontal bone gives to Gir cattle a peculiar promi¬ 
nent rounded appearance of forehead. The greatest convexity, measuring 
from the base of one horn to the base of the other, is in an old bull as much 
as two feet. The prominence of forehead is made to appear all the more so, 
because the horns take a backward inclination. In the male the horns are 
tliick at the base and in the most typical specimens curve backward abruptly 
and then forward. They are longer and much thinner in the cow, but spring 
also backward with, however, a spiral inward sweep. The head looks short 
in the bull, but this is because it is so wide and massive. It looks long 
in the* cow and in taking actual measurements it is found to be 
so. The muzzle is large and black. The eyes look sleepy and are shaded 
iby' a heavy prominent eye-brow, which gives a sinister appearance 
and indicates a treacherous irritable temper which is commonly, if not 
constantly, a characteristic failing. The ears droop as in a lop-eared rabbit 
and those of a calf reach to the nostrils. They have a characteristic nick 
near the point on the inside. (See illustration No. 25 of typical Gir cow’s 
head). Gir cattle mature slowly. Heifers rarely breed in the Deccan before 4 
to 5 years of age although reported to breed earlier in the Gir Hills. The cows 
are irregular breeders and do not maintain, at least in the Deccan, the same 
reputation as good milch cattle as in the Gir Hills. The irritable temper of 
the cows causes the milk yield to be readily affected by any irregularity in 
feeding, milking or management. Cows in the Deccan yield up to 12 seers, 

(24 lbs.) milk per day, but it is unusual to find them remaining long in milk, 
and an average of 6 to 8 seers after calving is more common yield than that 

noted. ""V 

» -. 

A good Gir cow is worth about Its. 60 in K atliiawar and Us. 90 in * value. 
Bombay. They are sometimes called Surtis, because brought from Kathia¬ 
war to Surat in open boats and sold locally or railed to Bombay. Work- 
bullocks or bulls can be bought at cheap rate in Kathiawar but are worth 
a good deal in the Deccan—Rs. 150 or so per pair. They are used for heavy 
cartage, but require careful shoeing on account of their soft feet. They are 



slow at work. Old Gir cattle are very unsatisfactory for work because they 
get so lazy. When young they do fairly well at field or road work. 



■Gir bull. 
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28.—Gir cow. 
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GUJARAT CATTLE. 


The conditions un¬ 
der which G-ujarut 
cattle are bred in the 
Northern Gujarat. 


The indigenous cattle found in the fertile alluvial plains of Ahmedabad, 
Kaira and Baroda. territory in Northern Gujarat are exceptionally large and 
due. It would be indeed curious if a district so fertile as that referred to 
had cattle of inferior class. The district is pre-eminently suited for cattle 
breeding and its natural advantages are fully taken advantage of. Even 
in the purely agricultural parts the conditions are not unfavourable. The 
soil is deep alluvium, naturally well drained, and very fertile. Every arable 
field has its cactus hedge with hedgerow timber trees of magnificent pro¬ 
portions affording grateful shade to man and beast. The district was sorely 
stricken with famine in 1800, and many of the breeding cattle died, hut 
before that trying season it had not felt scarcity for more than a century 
and was considered absolutely safe against famine. In 181)0 the shade trees 
suffered severely having been pruned bare of leaves ami small branches 
repeatedly to provide something for the starving cattle. In the arable 
land, crops in greater variety than in any other part of the Presidency are 
grown. Almost every pulse crop known in India is grown in the charotar 
villages. The feeding value of the pulse and of the fodder from such crops 
is very high, A wide border along the hedgerows in every field 
grows grass in large quantity and of the finest quality, and can either he 
fully grazed by tethered cattle or twice cut every season. The vharotur 
villages of Kaira and Baroda are probably more fertile than those 
of any other part of India. The water of the numerous deep wells of 
Northern Gujar&t or of the running streams is clear anil good. in 
various parts of the district, but more particularly in the western tdhdw of 
Ahmedabad and in Thasra and other pads of Kaira, there, are extensive 
stretches of fine grazing lands which form the natural breeding grounds. 
These lands are not over-stocked and afford fairly abundant grazing during the 
greater portion of the year. Other fodder in full quantity is available when 
the grazing gets bare. Cattle and other descriptions of stock are grazed on 
the grass-lands at a cheap rate, very often at a nominal rate. The cattle 
breeders of the western parts of Ahmedabad are mostly Babdris and Bliar- 
vads—the latter a wild and turbulent people—who understand their business 
full well and by hereditary right or use exercise grazing rights over wide areas 
in exchange for a purely nominal vent as compared with actual values. The 
superior holders are mostly Talukddrs. The pressure on arable cultivation 
in these parts is small and is not materially extending. The arable cultivator 
goes in fear and trembling of the turbulent Bharvads and cattle breeding 
prospered until it got a very severe knock by the famine of 1899. The 
cattle of any particular village are herded together and large herds can 
be seen ranging over the grass-lands morning or evening, but during the 
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The cattle in South¬ 
ern Gujarat are of 
mixed breed for rea¬ 
sons given. 


heat of midday lie crowded together near the village site usually under grate¬ 
ful shade and close to the village tank. Parts of the grass-land referred to 
extend to the Bunn of Cutch, and are somewhat swampy in the rains, but there 
is drier lighter land then open for grazing; and although the swamp land herbage 
looks coarse, it is liked by cattle and has peculiar relish because of the salt 
which the soil contains. The promiscuous herding of all village cattle 
in one herd would indicate that no special care is taken in mating animals. 
Such is to a certain extent the case. At the same time good bulls are 
mostly kept and all the male stock which it is intended to sell are sold 
young. It is exceptional to find young bulls in a village herd older than 
18 months unless those which are being kept as sires, the reason being 
that at a year old they are each worth Bs. 20 to Bs. 30 and are sold at that 
age to the cultivators of the charotar villages of Kaira and Baroda. They 
are castrated before they are sold to the Patidar cultivators and it is 
stated, no doubt with truth, that they grow into much finer work cattle 
if they are bought early and taken to be fed in the charotar villages, where 
pulse and other fodder of the finest quality is abundant. 

The Gujarat breed of cattle are extensively used by cultivators in the 
Broach and Surat districts and a few are bred in perhaps every village in 
these parts but many of the cattle found throughout Broach and Surat 
are not pure bred. In fact only a small proportion of the cattle can be 
classed as Gujarat cattle. The rest are cross-bred, more or less with a strong 
tendency to the Gujarat type. A good many Malvi cattle are owned in 
these districts. There was at one time a large trade in wheat and linseed 
with pack bullocks as carriers between Nandurbar and Surat, and Malvi 
cattle found their way into the district by this route. There is unmistaka¬ 
ble evidence that many cattle have been brought from Khandesh and Holldtr’s 
Territory, also from Northern Gujarat and Kathiawar. In the towns of 
Baroda, Broach, Surat, &c., a small breed is found which to a considerable 
extent resembles Deccani cattle. These cattle are mostly white or light 
grey with jet black muzzles and eye membranes. The bullocks are used as 
trotting cattle in light ekas and many of them are very fast and not much 
larger than Gainias. The influence of imported cattle in modifying, in 
the Surat and Broach districts, the character of the indigenous breed has 
no doubt been considerable. Gir cattle have been brought over from Kathia¬ 
war iu considerable numbers to the opposite side of the Gulf of Cambay, 
and throughout the Surat and Broach districts cross-bred Gir-Gujar&ti cattle 
are freely met with. It is perhaps not surprising that districts circum¬ 
stanced like Broach and Surat should have a non-descript breed of cattle. 
The deep black soil, the extensive areas under cotton, the restricted areas 
under grass, the quagmire condition of such grass-lands in the monsoon 



especially in the Broach district, the absence of shade trees and of many 
wells or other local source of water-supply are conditions not favourable to 
cattle breeding. In] every village there are a few breeding cows, but the 
system of breeding is more or less uncontrolled and the cattle taken as a 
whole are very mixed. 

Typical Gujarati cattle are either white, silver grey, grey or iron grey in The general and 
colour. In grey specimens the head, neck and limbs are generally a darker pure^biJi 

shade than the body. The muzzle and eye membranes are black. The skin Gujarati cattle, 
has usually a rich yellow colour and this is readily seen if the inside of the ears 
are examined. The frame is well formed, long, wide and deep with however' 
generally a considerable droop in the hindquarters. The cattle are tall and per¬ 
haps stand rather high on the leg, but this can hardly be considered a fault at 
any rate in Kaira and Baroda where the soil is deep sandy alluvium (>gorddu ), 

The legginess referred to gives greater activity for heavy cart work on the 
roadways which are always several feet lower than the adjoining land, and 
are either knee deep with mud and water in the monsoon, or ankle deep with 
drift sand in the fair season. It is astonishing the pace at which a good pair 
of Gujarati bullocks can draw a big, long, cumbersome, heavy-laden cart over 
these roadways. In a shigram or with an empty cart or a light load, they 
also trot well with however somewhat ungainly action. The legs of Gujarati 
cattle are particularly shapely and well placed—muscular in the forearm and 
above the hocks—with flat, hard durable hone of fine quality. The feet are, 
for such large cattle, small, hard and well shaped. There is considerable 
extent of loose skin between the jowls and the dewlap, not a great deal on the 
sheath of the bull or near the navel of the cow. The cows are generally 
poor milkers. The hump is prominent in the bull, only moderately so in the 
cow or work bullock. The head is long, slightly bulged above the eyes, with 
a projecting vertical ridge of bone on the frontal bone midway between the 
horns. This ridge is sometimes prominent and several inches long; some¬ 
times not nearly so prominent. The base of the horns for a length of one or 
two indies is usually covered with skin and hair—a common characteristic in 
• the breed. The ears are very characteristic, being large, long, pendulous 
and open. I can think of no better adjective than the last to express a I 

characteristic peculiarity. The horns of local-bred cattle rise vertically, 
neither incline forward or backward, but as they rise first how outward and 
then inward. 

Gujarati work cattle are both active and strong, and equally well adapted RajaritfmdDeocan; 

J 1 cattle at work com- 

for the road or the plough. On the road or at ordinary field work they paW(L : 

walk much faster than any breed used for agricultural operations in the 
Deccan. A Deecani cultivator urges his work cattle to greater activity by an j 

incessant flow of language (the literal meaning of which need not be too j 



Tal:;.. 


Kankreji cattle are 
the best type of Guja¬ 
rat cattle.—The na¬ 
tural conditions of 
the districts where 
these cattle are bred, 
are described. 


closely examined) and the occasional use of a whip with a short handle and 
a long leather thong. The Gujarat ploughman rarely speaks to his work- 
cattle. He guides by the nose reins and goads them on by sparingly using a 
long bamboo stick with a brad-awl iron point which penetrates the skin and 
occasionally draws blood. Unless the cattle are tired the brad-awl is scarcely 
used, a feint to use it at the base of the hump or some other delicate part is 
all that is required. The brad-awl is not unknown in the Deccan. It occu¬ 
pies the but end of the whip handle and with poor, tired, half-fed cart bul¬ 
locks is often used with relentless cruelty, the skin being pierced most com¬ 
monly over the loins. 

Gujardti bullocks at 5 and 6 years of age are worth Rs. 250 per pair 
for good average specimens. 

YTadial or Kankreji cattle are bred within the limits of the Palanpur 
Political Agency, a district which lies mostly south, east and west of Deesa. 
The district is partly hilly and wooded. The arable cultivation of lower lying 
lands is not particularly extensive and in general is not particularly advanced. 
There are extensive grazing lands but all are not good. Much of the grazing 
land is spoiled to some extent by salt encrusted on the surface, and this 
harmful influence appears to be extending. The soil is to a considerable 
extent light coloured alluvium of considerable depth with however the water¬ 
bearing subsoil stratum in many places not far from the surface. The best 
grazing lands are along the valleys of the rivers. These lands are w’ell shaded. 
The annual rainfall is on the whole light, being 25 inches or less. The cattle 
have to a considerable extent to depend for drinking water upon tanks rather 
than upon perennial streams, which is an obvious disadvantage. The climate 
is very cold in winter and very hot during part of March, April, May and 
sometimes part of June. The best cattle-breeding districts iu the Palanpur 
Agency areKankrej and Wadial; next to these in importance are Santalpur, 
Varahi, Marwad, Bhabliar and Deodar. Then comes Deesa and part of 
Palanpur. The stock breeders are mostly Rabaris and Bharvuds. The former 
breed cows, buffaloes and camels; whilst the latter breed cows, sheep and 
goats. The Bharvads of Wadial are noted as possessing good cattle of pure 
breed, and the stud bulls used through the Palanpur Agency are bought at 
high prices from these breeders. The Kankreji cattle are next in importance, 
being mostly pure bred ; but in other parts of the Agency individual owners 
are not so particular regarding the purity of their stock and their cattle are 
therefore not so good. The Bharvad and Rabari cattle breeders own from 
10 to 15 up to 250 to BOO head of cattle each. Generally the number is 50 to 
100 with one or two stud bulls to the herd. Cattle are never tied or sheltered. 
They are penned at night inside a strong fence of bdbJnil thorns on ground 
which is naturally dry. The cattle depend upon the grazing for food 



except in May and June. Then they get jo war 01 * bdjri Icarbi. The 
calf takes all the milk for a week after calving. Then the owner 
takes part of the milk if the calf is a cow calf ; if a bull calf it gets all 
the milk. The cow, however, gets no extra feeding and does not give much 
milk. The heifer calves are turned out with the herd when the cows go dry; 
whilst bull calves are generally bought up eagerly by Patidar cultivators as 
soon as they are weaned, and they are subsequently fed well on the mixed pulse 
and cereal fodder produced from arable holdings and also get concentrated 
food. They are grazed on good grass-land during the monsoon months. 

The best Bharvad and Ttabari breeders are very particular in selecting 
their bulls. The best bull calves of a particular year are chosen. The second 
or third calves of exceptionally w T ell shaped big young typical cow r s, and got 
by a first-class young bull of good pedigree, are chosen. The selected bull 
calves are branded, and fed and reared with great care, and allowed a full 
supply of good food at all seasons. Such bulls are fit for service and are 
used at stud when 3 to 3| years. Stud bulls are used from this age until 
they are about G or 7. Then they are turned out of the herd and sold and 
young ones substituted. Rabun breeders object on religious principles 
to a bull covering heifers which are his own offspring, which would be 
objectionable in any case, and therefore sell or exchange a stud bull before 
there is any such risk. The heifers are of breedable age when about years. 

Bull calves are castrated when 1 to 3 months of age. Early castration does not 
in any way deteriorate the value of Kankreji or Wadial bullocks for work 
purposes. 

The best cattle owned in Gujarat proper are bred in Kankrej or Wadial 11 ' li£calt 1 
and are brought down by dealers into the Gujarat and Baroda territory 
in droves annually. It is questionable whether the Gujarati cattle proper Ki.nkrni oanie. 
can be differentiated from Kankreji cattle. There is no definite boundary line 
between the best breeding parts of the two districts. Within the limits of 
the Palanpur Agency a few cattle which are recognised as pure bred are 
black in colour, some are red or fawn, but the great majority are various 
shades of grey or pure white. Xow in Gujarat proper indigenous cattle of 
the three former colours would certainly be considered not pure bred. 

In Ivankrej the people prefer that bullocks or cows be silver grey in 
colour. The cows are generally silver grey or iron grey or white, whereas 
the bulls are usually darker, being commonly iron grey or iron grey with 
nearly black extremities, sometimes, but not often, being nearly entirely black. 

Generally Kankreji cattle are deeper, wider and longer in frame than Gujaratis 
and they do not appear so leggy. Their leg bones are perhaps coarser, and 
the feet bigger, But a Kankreji bullock moves in walking or trotting action 
with great activity and pace. The ruling Chiefs of Gujarat and Kathiawar 
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own large numbers of KAnkreji cattle and use them chiefly as trotting 
cattle in shigrams. Gujar&ti and Kankreji cattle may be considered as 
one breed if select specimens of each are examined. But the Kankreji 
cattle are better or more improved on the whole. The horns in 
old bullocks are certainly typical, differing considerably from those 
of Gujarati cattle in being extremely strong and taking a charac¬ 
teristic backward spiral sweep which gives the head a very bold appearance ; 
but it is curious that this enormous development of horn is not observable in 
any particular way in bullocks which are young, or in bulls or cows of any 
age. In such the spiral turn in the horns is only marked in a slight 
degree, and in some cows is entirely absent. The only other noticeable feature 
in which Kankreji cattle differ from Gujaratis is that their pelvic or hook 
bones are perhaps more prominent. 






Gujarat co.v (Kauku'ii breed.) 
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•GrnjarAt bullock (Kankrcji breed.) 








82,*—Gujarat bullock fKuira District tvioe.") 



Measurements of Gujarati and Kimh-eji Cuttle 
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Measurements of Kdnkreji Cattle at the Government Farm , Surat 
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The general ami 
particular conditions 
under which thoe 
cattle are bred. 


The characteristic* 
of the breed de¬ 
scribed. 


KRISHNA VALLEY CATTLE. 

Selected specimens of tills breed, such as the best of those exhibited at 
the Chinchli shows in the Kolhapur State, are magnificent cattle. They are 
bred generally throughout the Southern Maratha country and in particular 
in the Kolhapur and Xchalkaranji States, also in the States of Sangli, Miraj, 
Kurundwad, Ramdurg, Jamkhandi and Mudhol, in the tdiukas of Athni 
and Chikodi in the Relgaum District and in parts of Satara and Bijapur. 
The best of the cattle are believed to be bred by occupants of the valley 
lands fringing the course of the Krishna and its more important tribu¬ 
taries. The soil is deep black and fertile. Individual cattle breeders own 
only a few cows and keep a limited number of young stock. Natural grazing 
except in riverside lands which are shaded by bdbhul , is of limited extent, 
and these lands are diiefly reserved for hay. The chief fodder is the karbi 
of jowari supplemented, as occasion requires, by cotton seed and oil-cake. 
There is no doubt that the present type of Krishna Valley cattle is the 
result of judicious crossing. In this connection the introduction of Nellore 
and Gujarati cattle into the Sangli State by the father of the present Chief 
has had an important bearing. 

It cannot be said that Krishna Valley cattle are particularly true 
to type, bat the best of them for heavy slow work are particularly 
useful. Like all cattle bred in districts with soft, deep soil, their feet 
are soft and large; consequently for road work these cattle require 
to be carefully and regularly shod. Even with this precaution they 
get tender footed when worked continuously for any length of time on 
hard macadamized roads. Large Krishna Valley bullocks are enormously 
powerful, and well adapted for heavy tillage work or slow heavy haulage. 
Krishna Valley cattle show '.considerable variety of colour. This Is a 
natural consequence of recent improvement by crossing. The predominating 
colours are either pure white or grey. Illustration 83 represents a 5 year 
old bull, 1st prize in his class at Chinchli and sold by the breeder for Rs. 300. 
This was an enormously massive animal beautifully proportioned, and 
in every way typical of a first-class specimen of the breed. His head 
is wide and massive, forehead somewhat bulged, muzzle large and black. 
The eyes are placed somewhat on the side of the head as in Nellore cattle and 
have a quiet placid appearance indicating docile temperament. The ears are 
long, more or less pendulous, and a rich orange colour inside. The horns 
spring more or less horizontally with a gentle upward curve. They are of 
medium length (in most cattle of the breed they are comparatively short) fairly 
thick at the base, blunt at the point and flattened throughout the entire length. 
The neck is short, very deep and thick, and made to appear more massive than 
it really is by an extraordinary development of loose wrinkled skin extending 





from the jowls to the brisket. The development of loose skin on the sheath is 
also conspicuous. The frame is, as it ought to be, long, wide, deep, with com¬ 
paratively level upper and under lines and very little tendency to droop in the 
hindquarters. The quarters are long and level. The thighs are deep and fleshy. 
The fore arms are well developed. The hump is very large. The legs are short 
but well placed. • The leg bones are large, but are flat and of good durable 
quality. The canon bones in Krishna Valley cattle are generally characteristi¬ 
cally short. This is not particularly noticeable in the bull under description. 
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Illustration No. 34 represents a very good specimen of a cow m show 
condition. The cows of the breed are generally poor milkers. They breed 
with fair regularity. Heifers are sufficiently mature for breeding purposes 
when three years old and bullocks are put to light work at the same age. 
Bulls are castrated at 3 or 4 years in the ordinary native way. Pol bulls of 
superior class, dedicated to village gods, are common, and probably exercise 
some influence in improving the breed, but as they are allowed to roam any 
where and eat anything, they get excessively fat, and for stud purposes are 
less active than younger leaner animals. 









Measurements of Krishna Valley Cattle . 
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NeKore & Krishna 
Valley cattle are 
probably of common 
origin. 


The general char- 
ftCLRristics of the 
breed desc ribed. 


NELLORE CATTLE. 

A large breed which is chiefly bred in the north-eastern districts of the 
Madras Presidency. The cattle of this breed resemble in some respects the 
Krishna Talley cattle of the Bombay Presidency. Both breeds may have had 
a common origin. The Kellore cattle are not so true to a, particular type as most 
of the pure Indian breeds, and there are indications that some, at least, of them 
inherit a slight dash of Mysore blood. I judge of this chiefly by the appear¬ 
ance of the horns and eyes. The variableness of colour and of type indicate 
mixed breeding within recent times. Nellores are essentially the milk breed of 
Madras. Many of the cows milk well, but they do not by any means all do 
so. They could, no doubt, by careful selection and breeding be bred up to a 
generally high standard as milch cattle. This breed as it now exists takes a 
prominent place amongst other Indian breeds in providing work cattle of 
superior class. Large bullocks when young command high prices being 
worth Rs. 300 or more per pair. 

It is not by any means easy to select specimen cattle as typical of 
the breed, owing to variations in type and colour. The prevailing colour 
is in the cow pure white. Bulls or bullocks arc not very commonly 
pure white. They may be light grey, or grey with the neck, hindquarters 
and legs very often a darker colour. A yellowish red colour is not un¬ 
common. but this colour as well as broken colours indicate, I ima¬ 
gine, mixed blood. Kellores taken as a breed are leggy cattle and often 
narrow in frame, but then, again, good specimens are not badly propor¬ 
tioned. They are usually docile tempered—an essential characteristic in a 
good milk breed. The bullocks arc not particularly active, neither are 

they particularly slow at work. They arc good useful cattle for 

ordinary agricultural operations, and the biggest and best of them 
are suitable for heavy transport at a moderately slow pace. Illustra¬ 
tion 35 represents a typical specimen of the breed—a grey bull in 
ordinary condition. The neck and hindquarters arc a darker shade of 
grey than the rest of the body. This bull is deep and wide, but not so long in 
frame as he should be. The droop in the hindquarters is decided, and 
there is a decided shortness there, which may be considered a fault. The 
head is typical. It is long between the eyes and the large black muzzle. 
The eyes occupy elliptical sockets placed on the side of the head. The fore¬ 
head bulges out above the eyes, and this roundness becomes more apparent, 
because the flattish, short, blunt horns incline backwards in a characteristic 
manner. The horns are closer together as they spring from the head, than at 
the points. The ears are of moderate length, alert and sharp pointed. The 
short thick neck and the extraordinary development jof loose skin from the 
jowls to the brisket are characteristic features, and also the loose skin on th e 
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slieath extending forward to the dewlap. This bull stands as he ought to do 
squarely on his legs and unhke the majority of cows and heifers of this breed 
is not leggy. The leg bones are as usual in the breed fairly coarse, and the 
feet moderately large. 
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tiiore bull. 
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Illustration 37 represents a typical work bullock, pure white in 


colour. 



ollore bullock 



Illustration 38 represents a good cotv, white iu colour excepting light 
grey markings on the face. The horns of a Hcllore cow are generally 
larger, thinner and sharper than those of a bull or bullock. Nellore 
cows have not usually very well shaped udders but there are excep¬ 
tions. In good milkers the udders are capacious but often the teats 
are close together in a cluster and the udder not so shapely as is desirable 
in a good milch cow. 
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The general condi¬ 
tions under which 
these cattle are bred. 


The general and 
particular character¬ 
istics of Sind cattle. 


LOWER SIND CATTLE, 

The best of these cattle are bred within a radius of 30 or 40 miles 
from Karachi, and chiefly in the hill tracts where there is good grazing, shade 
trees and water. Drinking water for the greater part, of the year is drawn 
from shallow wells. The cattle breeders are nearly all Mohammedans. Some 
few well-to-do owners have each 400 to 500 cattle. Many have 40 or 50 and a 
great many 20 or less. Little or no shelter is provided for the cattle at 
any season. Katcha huts are built at convenient places for the attendants 
and the cattle are milked there. Cattle owners do not usually cultivate land 
to any extent and move their cattle from one jungle pasture to another 
as occasion requires. When home pastures get bare the cattle are moved 
to distant parts of the country where pasture is more abundant. Dry cows 
and young stock are generally thus sent away in charge of attendants. 
The grazing places are called rakhs , and can be rented from Government, 
for grazing at Re. 1 per acre per annum or for four months when grass is 
at its best at annas 12 per acre. Hay in quantity is saved by most cattle 
owners. The best two qualities called hhe and dirce ; inferior kinds putar and 
daman. The two former are of high nutritive value. Milk commands a 
ready sale in Karachi at 16 to 40 lbs. per rupee according to season. 
Cows in milk are kept as near Karachi as grazing is available. When in 
full mi lk they get concentrated food. Cotton seed, oil-cake, chuni and bran 
are given. The cows are milked early, and the milk is sent either on camels 
or donkeys to reach Karachi by 6 a.m., and again in the afternoon by'6 p.m. 
The cattle owners are particular in selecting their bulls and seldom part 
with a really good one. Bull calves from poor milkers are castrated 
when two years old, and sent away to distant pastures and eventually sold 
as work bullocks or to the butchers.* 

Sind cattle show a greater variety in type and colour than most other 
pure Indian breeds. It is probable therefore that the cattle as now found in 
Lower Sind are more or less of mixed blood, ami that no special efforts have 
been made to breed up to a recognized standard as regards form and 
colour. Although this is true of the cattle taken as a whole, yet if the best 
cattle are selected and compared, it will be found that they have certain 
characteristics in common which would class them as being pure bred. 
The cows are noted as being deep milkers, and in consequence many of 
the best of them are shipped from Karachi to Bombay and elsewhere. Sind 
cows can easily be recognized as such amongst the other mileli cattle of ; 
Bombay—a fairly convincing proof that at least the best of the cattle are pui$J 
There is also indication of the same conclusion in the fact that the cattlP 
breeders of Lower Sind have an intimate knowledge of the pedigrees of their 
best cattle for several generations. The bull calves from the best milking 

* This information has been obtained from Mr. S. G. Hap, Veterinary Officer, Karachi. 
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cows are reserved for stock purposes and owners of good milch cows tak e 
particular care that such cows are served only by bulls of this class. Under 
the latter circumstance it is not surprising that Sind cattle should have a 
high reputation as a milk breed. The milk breeds of Europe have been 
improved to their present high standard by following a line of breeding much 
the same as that practised in Sind. In breeding for milk it is a fully recog¬ 
nized maxim that the effect of the bull is just as potent as that of the cow. 
Whole colouring is not considered an indication of purity of breed. 
Many good Sindi cattle are spotted in colour. The majority are red, 
a deep rich red, with occasional white markings, a white mark on the face, 
white ankles or a white udder being very common. In cattle of deep red 
colour the surroundings of the eyes are frequently deep brown, almost 
black in colour. The breed is of medium size. The host cattle stand so 
near the ground that they are much heavier than height measurements 
would indicate. The frame is long, deep, massive and wide, and is supported 
on short well set legs. The length below the knees and hocks is particu¬ 
larly short. The shank is round and coarse, and the feet large and soft. In 
the best cattle there is no great extent of droop in the hindquarters. The 
long level quarters, deep well filled thighs, wide loins and large paunch 
give such massiveness of hindquarters as is usually found in good milk cattle ; 
but the Sind cattle have also specially heavy forequarters. The heavy head, 
the thick short neck and the ponderous dewlap are points not ordinarily 
found in good milch cattle. The thickness of neck is somewhat exaggerated 
by a great deal of pendulous loose skin which extends from the brisket to 
the jowls. Occasionally there is a good deal of loose skin on the sheath of 
the bull and near the navel of the cow, but in many animals is either absent 
or not prominent. The hump is large, particularly so in the bull. The 
cattle have mild placid tempers. The appearance of the head and eye would 
indicate such to he the case. Bulls need not be castrated in anticipation of 
being used as work cattle, because they are naturally so docile and tract¬ 
able. The cattle of a herd take no special notice of strangers or Europeans, 
when approached in their jungle grazing lands. This cannot be said of any 
other indigenous breed. Grir cattle in their jungle grazings are positively 
dangerous if approached. The horns in Sind cattle somewhat spoil the 
appearance of an otherwise attractive head. They are in many instances 
decidedly coarse, so coarse in fact as often to give the animal what might be 
called a common bred appearance. This defect might possibly be got rid of 
by careful breeding. The horns are generally coarse, rather long, blunt 
pointed and spring from the head in an upward outward direction, sometimes 
with an easy curve, but very often so as to give the head that tcommon 
appearance already referred to. The horns are sometimes somewhat flattened. 
The head is wide and medium in length and may be termed large. The 
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eyes hare a sleepy placid appearance and are not prominent. The 7 ears are 
moderately long and more or less pendulous. 

The udders ol the cows are large, but in many cases somewhat fleshy. 

They do not collapse sufficiently after milking and are too pendulous to be 
called well shaped. The cows milk well, aiid remain a long time in milk 
during any period of lactation. In Sind they give often BO lbs. per day 
and more after calving, but not so much in the Deccan. The cows 
breed with fair regularity. 

Cows imported from Sind into the Deccan are peculiarly liable A pirtinnlar fl 
to inflamed udders, if not regularly milked for some days before parturition and *ng. 
medically treated to arrest milk secretion. Even with these precautions a deep 
milking cow is almost certain to get inflammation of the udder more or less 
severe. The use of warm dry litter in the stalls has been tried with no material 
advantage. Sind cattle bred in the Deccan are not subject to inflamed udders 
in this way like imported animals. The chill induced by dampness has an 
^undoubted effect in causing inflammation of the udder and it is easy to un¬ 
derstand that cattle brought from the almost rainless district of Lower Sind 
and from its alluvial soil which is naturally well drained, would in the Deccan 
especially in the monsoon, be subject to the ailment referred to. It is perhaps 
also noteworthy that in an outbreak of rinderpest at the Poona Govern¬ 
ment Farm, the disease was not nearly so fatal amongst Sind cattle as 
amongst other breeds, but then, it is well known that the disease is habitually 
present in Sind and affects the cattle there in a milder form than in the 
Presidency proper. Is this because they are constitutionally inured to it ? 

Good cows cost in Sind Es. 45 to Es. 60 depending upon the season. Value, 
when bought. A pair of good strong work bulls can be bought at Es. 60 
to Es. 80. As work cattle they are slow and better adapted for the plough 
than for road work. They are too slow for light quick road work andi not 
strong enough for heavy slow cartage. 

The bull represented in illustration No. 39 is very dark red m colour. nj ustMti ni 
He is somewhat short in the hindquarters and deficient in thigh, otherwise 
he is a shapely typical specimen. He was bred at the Poona Government 
Farm and is now used at stud there for a few of the cows. Illustration 
> No, 40 represents an exceptionally good cow, a grand specimen of the 
breed. The shapely red heifer (illustration 41) is a daughter of No. 40 and 
bred at the Poona Government Farm. No. 42 is faulty in colour but a 
good milker. 
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*il—Sind, cow, i- years, 







42—Sind cow, 4 years. 



A1 caxuremenis of Sind Cottle. 
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DECCANI CATTLE. 


The conditions 
-under which these 
cattle are bred. 


Throughout the Deccan and the Southern Maratha Country the ordi¬ 
nary cattle are of no fixed type, or particular breed. The districts referred 
to are subject to periodical scarcity and occasional famine, and are in no 
special way suited for cattle breeding. It is true that the Western Gh&ts 
and the Satpura hills provide large supplies of grass in ordinary years and in 
years of famine are made available to the cattle of the adjacent Collectorates 
for grazing grounds. The Ghats, though producing much grass, cannot be 
considered as suitable for cattle breeding on account of the excessive rainfall 
and because of the coarse character and inferior quality of the grass pro¬ 
duced. There are good grass-lands of considerable extent, more inland with 


a lighter rainfall and giving fair yields of grass of good quality ; but such 
land is mostly reserved as Government Forest, and the grazing of cattle or 
other stock is prohibited except when those “ huram” are opened under the 
express orders of Government in famine years. It is probable that through¬ 
out the Deccan before grass-lands were reserved as forest the facilities 
for cattle breeding and for keeping the old Dcccani breed pure were consi¬ 
derable. Lnder existing conditions the grazing grounds available beyond 
what is under arable cultivation consist of little more than trap-rock and 
spear-grass. The cattle owned by the average occupant of arable laud are almost 
entirely hand fed, and upon the produce of the arable areas. There are no 
owners of large or even moderately large herds of cattle. The number of breeding 
cattle owned by an average cultivator is small. He may own one or two 
cows and a few head of young stock. He cannot afford to herd them bv 
themselves. The cattle of any particular village are herded together by 
children, and the common grazing ground is commonly as bare of vegetation 
as a macadamized road. After harvest there is a picking in the stubble 
and on the boundaries of fields, but for six or more months of the year any 
herding that is required is to keep, the cattle out of the crops. The system 
of breeding, if system it can be called, is haphazard to a degree. In the Dec- 
can, as a whole, there are not as many work cattle bred as are required for agri¬ 
cultural and other purposes. Large droves of Mdlvi and KhiMri cattle (many 

0t a M'f and 5 Jear ° ld bllU ^ are anniiall Tbought in from Holkar’s Territory 
and Malva and a large proportion of cattle used in carts in towns and by the 
better class of cultivators growing irrigated crops and cultivating good black 
so are of the Malvi breed. The restriction in grazing area, the introduction 
o ot er reeds and the present haphazard or uncontrolled system, of breeding 
have resulted in producing a general non-descript type of cattle. A fair 
f^ ortion decani sort still remains, but in course of time, the 

r as a pure breed must inevitably disappear unless in every village 
the owners of cattle are compelled to castrate their male stock at the age of 2 
years or younger, excepting such promising young bulls as should be reserved 
Specially a? sires. 




■Pair of Deccan bullocks. 
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Theigeneral charac¬ 
teristics of the old 
time Deccani breed. 


Cross-bred Deccani 
cattle. 


The old time Deccani was nothing if he was not hardy. He inherited 
hardiness, because the breed for generations, probably for centuries, had 
been inured to periods of scarcity every year and periodic famine. It was 
a case of the survival of the fittest. The pressure on this survival was in 
older times less severe than now because of more extensive grazing areas. It 
was severe at all times and only a small hardy active breed could exist under 
such trying conditions. Any attempt to increase the size or any effort to¬ 
wards other improvements must inevitably fail unless there is a corresponding 
improvement in the food supply and a guarantee that it will not fail on occasion. 
I give below what I conceive to he a fairly accurate description of the old 
Deccani as represented now by only a comparatively small proportion of the 
cattle in the Poona, Sholapur, Satara, Ahmednagar, Nasik and Khandesh 
Collectorates, and in the Southern Maratha Country and also to some extent 
below the Ghats. There is considerable variety in colour. The predominating 
colours are black, white or grey; but red, brown and spotted colours are not 
unusual. \V ery often an animal otherwise whole coloured has a peculiarly irregu¬ 
lar marking of white or rather dingy or smoky white on the face. This feature is 
excellently shown in illustration 43. The frame is short, thick-set and very 
shapely, the lines being rounded rather than straight. The legs are squarely set, 
small, with neat bone and small hard feet. There is considerable droop in the 
quarters behind the loins. There is not much loose skin on the dewlap or 
neck and is either absent or sparingly present on the sheath. The cows are 
very poor milkers, and the appearance of the udder and its size denote this. 
The head is characteristic. The forehead is often or nearly always narrow above 
the eyes, whilst the muzzle is large. This gives the face a narrow appearance „ 
The eyes are prominent, The ears are moderately short and not inclined to 
droop much. The eye and other exposed membranes and muzzle are usually 
jet black. The horns of the cows generally spring from the head in an upward 
direction, then sometimes bow with rather an abrupt curve outward and then 
inward. They are of moderate length being neither thick at the base nor 
very sharp at the point. The horns of bulls and bullocks are thicker, shorter 
and not so sharp at the point as those of cows. The nimburi , a small 
projection of bone between the horns, is always present. The bullocks, though 
small, are extremely active and strong and fit for a long day’s work if fairly 
fed. They are very suitable for light road work, and with a light plough do 
also good work. They are often used in a light cart as trotting bullocks. 
A good pair costs Bs. 60 to Bs. 80. 

A reference has been made to the influence of importations of KhilMri 
and other cattle hi changing the Deccani breed. The illustrations 45 and 
46 of two pairs of work icattle fairly show the influence referred to. The 
bullocks in illustration 45 are half-bred Deccani-KhiMri. They are well 
matched and show more KhilMri blood than Deccani, but this is 



105 


probably due to the r greater impressiveness of pure Khillaris, These 
bullocks represent a very useful class, it is true. They are considerably 
larger than pure bred Deccanis. They represent the class of cattle 
which would be found in every way suitable for fairly heavy cartage or for 
agricultural operations on good deep soil. They are sufficiently active and 
strong for these purposes. The most prosperous class of cultivators in the 
Deccan would prefer pure bred Malvi cattle. A good cultivator—the occupant 
of a fair sized holding of good soil, and having a well, and growing a fair ex¬ 
tent of irrigated crop—would be able to feed such cattle liberally at all seasons. 
Even in a year of famine he would not be without his resources. If these 
cattle had to • live under the same conditions as Deccani cattle in a year 
of famine, they would survive only for a very short period, and are therefore 
unsuitable for the occupants of poor light upland soil—a description of soil 
which is very extensive throughout the Deccan. If work cattle of the class 
referred to are numerous, cows and young stock of the same class must also 
necessarily be numerous, and the danger to be apprehended is not that work 
cattle of this class will not survive a year of famine, but that the cows and 
young stock will die wholesale. Without expensive hand feeding they will 
assuredly die, and it will not pay to keep them alive if the feeding is ex¬ 
pensive. 

The change which the Deccani breed is slowly undergoing is strikingly 
illustrated by observing the gradual change in the type of cattle as one travels 
southward from Poona by the Southern Maratha Railway or from Dhond 
through Sholapur and Bijapur to Dharwar. The Deccani gradually changes 
until, in the south of the Presidency, we find many of the common cattle 
closely resembling those of Mysore and Madras. The half-way change 
between the old Deccani type and that of Mysore and Madras is shown in 
illustration 40. These cattle for ordinary agricultural purposes—for field and 
road work—will bear favourable comparison with very good Deccanis. Their 
measurements show that they are larger than Deccanis and they are not defi¬ 
cient at work, in endurance, activity and strength, but it is very doubtful 
whether these cattle would in a year of scarcity or famine exhibit that degree 
of hardiness that a Deccani exhibits. 


The changes in¬ 
duced by mixed 
breeding in the 
Deccan is strikingly 
illustrated. 
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ii .—Deccan cow. 
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alf-brocl Dc’fcau-KhilJari hillocks. 
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40,—Half-bred Heccau-Mysore cattle, 
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KHILLARI CATTLE. 

Khillari cattle are bred extensively by professional herdsmen in the Sat- ^ C0nmt . l0n3 
pura range of Hills, chiefly in Holkar’s Territory to the north of Khandesh. (ler which KUill ' iri 
These cattle are bred by Khillaris or Dhangars and Vanjdris. The former are eattleare bre<L 
cattle or stock breeders and dealers, pure and simple. The latter may also 
cultivate land. Each owner has 25 to 200 cattle, and generally about 100 
head are herded together with 2 men in attendance. Bulls specially selected 
as suitable sires are herded with the cows and young stock. Young bulls 
are generally sold when 1 to 2 years old at Bs. 15 to 20 each. Cows or 
cow calves are rarely sold. The herdsmen generally remain in their own 
tdlul'as, but wander from place to place in the hills, moving from one place 
to another as the grazing gets bare. There is never absolute scarcity of 
grazing except perhaps occasionally in May. At this season the grass 
is very dry and innutritions and sometimes half a lb. per head per day of cake 
or cotton seed is given. The leaves of anjan (Hardwickia binata), and pipar 
(Ficus tsiela), are given to the cattle also at this time. The cattle are 
rarely brought near villages, and are extremely wild except with their own 
herdsmen. They are never sheltered. In the rains a rocky place in barad 
soil, naturally dry and well drained, is selected, and the cattle are penned 
here at night but never tied. During daylight they graze in the adjoining 
jungle grazing grounds. The Khillaris pitch pals as shelter in the rains and 
the Vanjaris build huts with coarse joicdri stalks plastered witli cowdung 
and mud. The grazing fees are annas 4 per head per annum. Khillari cattle 
are mostly bred in the following places in the S&tpuras: Chhodi, Boradi. 

Dhodvada, Hdted, Sapkani, Badvani, Melan, Ketia, Sangri and Palasner. 

The rainfall is sufficient. The soil is mixed black with murum or rock 
below. The streams arc perennial and drinking water is abundant. The graz¬ 
ing is good and shaded with mohwa (Bassia latifolia), rahhi (Soyinida febri- 
fuga), belted a, (Terminal i a bclerica), salai (Boswellia serrata), anjan (Hard- 
wiekia binata), sddada (Terminalia tomentosa). The following afford less 
shade dhdwdd (Anogeissus latifolia), Hair (Acacia catechu), satj (Tectona 
granclis), tints (Ougeinia dalbergioides), Jterar (Acacia leucophlea), lodhja 
(Symplocos Beddomei). The common jungle shrubs are Arlcati . (Mimosa 
hamata), bori (Zizyplms jujuba), and art jar (Acacia tomentosa). Cultivated 
crops occupy very limited areas in these parts. In January and February 
the cattle are brought down from the hills to the cultivated plains, and 
range over the fields which at the time are bare of crop, hut afford a 
fair picking in the stubble and headlands. The cattle get a complete 
change and thrive. The owners of the arable lands do not object as 
their fields are benefited by the droppings from the cattle. Heifers breed 
when about four years old but cows only produce calves about every 
second year. The calf suckles as long as the eow remains in milk. The 
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47.—Kbillari bull. 
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cow comes in “heat” only when she goes quite dry. The young bulls are 
bought up by local dealers, and when sold are herded separately from the 
cows for a month in the hills and are then driven in small droves towards the 
Deccan for sale. They are as far as possible handled and made more or less 
domesticated, but they are not easily tamed. It tabes at least three months 
to make them at all tractable. A good many of these cattle are brought 
annually into the Ahmednagar and Poona districts, and those of good 
quality are readily saleable at fair prices, Es. 40, 50 or GO each. The pur¬ 
chasers of the younger animals have to keep them for two or three years 
before they become fit for regular work. Meantime they become quiet and 
domesticated by kindly handling. 

Ivhillari cattle resemble Mysore cattle in conformation and those now 
bred in the Satpuras must have sprung originally from imported stock. It 
is said that one Gowdia Phan gar of the hlasik district some 80 years ago 
owned Mysore cattle and in a year of scarcity took them to rhe Satpuras. 

The present Khillaris are descendants of these cattle. The original pure 
bred bulls are said to have been used on white Yanidi cows. The fact 
that Ivhillari cattle are now bred true to a particular type in a district where 
Malvi cattle are also extensively reared is a clear indication that the breeders 
know the advantage of keeping a good strain as pure as possible. 

Ivhillari bullocks are a general purpose sort, excellently adapted for field Tiie general and 
or road work and are in high favour with the better class of cultivators in the particular cbaracter- 
Decean. They are sufficiently strong for all ordinary work purposes, and utics of KhUlan 

* cattle—This breed 

inherit a good deal of fieriness of temper, activity, endurance and hardiness ana pure bred Mysore 

which are valuable characteristics in pure bred Mysore cattle. The purest cattle compared. 

strain of Mysore cattle is the Amrit-Mahal which occupies the position 

amongst other Indian breeds of cattle that the thorough-bred horse occupies 

amongst other breeds of horses. The Ivhillari though unmistakably of Mysore 

type is by no means so highly bred. He is bigger in frame and coarser in 

bone. He has lost the high bred appearance of head and horn winch the 

Mysore possesses. He retains, a remnant of the fierce fiery temperament, 

and though an excellent trotting bullock with a light load bears no 

comparison in this respect with the pure bred Amrit-Mahal ; the latter is 

essentially suitable for road work and capable of performing quick journeys 

of a long distance with a light or moderate load. The loose skin of the 

neck, dewlap and sheath which is never very prominent in the pure Amrit- 

Mah&l is fairly well developed in the KhiMri and interferes to some extent 

with trotting action. Amrit-Mahal cows are always invariably white 

or fight grey. The Khillari, though sometimes nearly white in colour, 

has often a lyellow-ochre tinge and if grey the lighter shading is tawny.* 

* I am indebted to m.yi Assistant £ Mr. KelJtarj Superintendent of the Poona Government Fann, to a 
considerable extent for this information. 
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The droop in the hindquarters of the Amrit-Mahal is much more 
marked than in the Khillari, I am not at all sure that a decided droop 
in the hindquarters is not associated in a remarkable way with increased 
activity. Any way slow heavy work cattle have invariably square or level 
quarters. 

Illustration 47 represents a typical Khillari bull. His colour is grey 
with a tawny tinge. The head, neck and hindquarters take a darker 
shade than the body. This combination is not unusual. Illustration 48 re¬ 
presents a bull with a decided tawny or yellow-ochre tinge particularly on the 
neck. He is not such a good specimen as 47, The latter has a well propor¬ 
tioned frame, wide, deep and well coupled, but not long, with great girth. He 
stands well on his legs, has muscular thighs and forearms with plenty of bone 
below the knees and hocks and small hard well shaped feet. It will be noticed 
that there is considerable development of loose skin on the dewlap and sheath 
and that the neck is short and thick and the hum]) large. The muzzle 
and eye membranes are flesh coloured—a common occurrence when the hair 
has a tawny colour. (Amrit-Mahal cattle have always black muzzles and 
black eye membranes.) The Khillari head is very typical, long between the 
eyes and the muzzle, the sockets of the former being elliptical in shape and 
placed on the side of the head. The eyes are placed deep in the sockets 
and look treacherous. The forehead bulges above the eyes and slopes 
backwards. There is a vertical valley extending from the poll nearly to 
the level of the eyes. The ears are short, pointed and carried in an alert 
way. The horns which spring close together at the base take a backward 
sweep, gradually diverge and near the points bow abruptly upwards in a 
graceful curve. They are fairly thick at the base and very sharp 
at the point, of medium length in the bull, but considerably longer in 
a cow or in a work bullock that has been castrated before reaching maturity. 
If the Illustrations 50 and 51, which represent pure Mysore cattle, be 
examined, it will be easily seen that Khilldri and Mysore cattle have 
many characteristics in common, yet to a practised eye the identity of each 
cannot he confused. The pure Mysore as shown in these Illustrations has 
a better bred appearance, a finer head and finer longer horns, with no extra 
development of loose skin to interfere with trotting action. The frame 
lacks massiveness though not badly proportioned. There is'the decided 
droop in the hindquarters, the deer-like limbs are particularly well shaped, 
and well set. The feet are small, durable, well shaped and black. The whole 
conformation in fact is indicative of combined endurance, activity and strength. 
The Khillari in common with the Mysore reaches maturity slowly. The cows 
are miserably poor milkers. They show great maternal instinct and strangers, 
especially Europeans, better keep at a safe distance whilst the calf is young ; 
and should not imcantiously approach either cows or bulls at any time. 
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Illustration 49 represents a well bred Khillari bullock. Illustration 52 
represents a pair of Madras cattle. They are of Mysore type to a consider¬ 
able extent, but the broken colours indicate impure blood to some extent 
Big heavy cattle such as those of this illustration are suitable for fairly heavy 
cart or transport work. Well bred Khillari bullocks are worth R s . 200 
per pair, while pure Amrit-Mahal bullocks are worth Rs. 300 to Rs. 400 per 
pair according to quality and siza. 
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4‘J.—iviiiiiari bullock. 
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51.—Amrit-Mahal cow. 






Measurements oj Khilldri Cattle. 
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MALVI CATTLE. 


The general condi¬ 
tions under which 
Malvi cattle are bred* 


Malvi cattle are bred in the Territories of H. H. the Maharaja Holkar 
and the Maharaja Sindia. The cattle breeders do not generally own large 
herds. Very few owners possess more than a dozen breeding animals. Some 
few breeders possess larger herds (up to 200 animals). Almost all occupants 
of land own a few. The cattle of each village are grazed in a common herd— 
800 or more together. Pols or bulls dedicated to village gods are numerous 
and generally of superior class. Cows are covered by these and by young bulls, 
which graze with the village herds until they are castrated and put to work 
or otherwise disposed of. The system of breeding is therefore more or less 
uncontrolled. The only professional herdsmen are gavlis who depend for 
their living on cattle breeding and the sale of milk, ghee and other milk pro¬ 
ducts. The other castes who breed cattle are husbandmen also. They are 
the Anjanis, Khatis, Sendhos and Sondhias. Anjanis and Sendhos are sub¬ 
castes of the Bajputs. The Khatis are Gujar&tis. The following are the chief 
centres where Malvi cattle are bred ; Zarda, Manpur, Ujjain, Jogoti, Kdlu- 
kheda, Gotampura, Tarana, Bichdod, Sdjapur, Alot and Jdvra, and other 
smaller villages of minor importance. The best description of Malvi cattle 
are believed to be bred in Hewn, Sonkas, Tonk and Agar in the 
Sajapur district. The rainfall of these places varies from 86 to 40 inches. 
There are perennial streams. The soil on the lowlands is black and 
fertile. There is first-class grass and grazing in the upland low 
hills which are shaded with bdbkul (Acacia arabica), ■ sdg (Tectona 
grandis), anjan (Hardwickia binata), dlidwda (Anogeissus latifolia), 
palas (Butea frondosa), and sddada (Terminalia tomentosa) trees. 
Throughout Malva generally, the conditions for cattle breeding are not 
so favourable as those referred to above, but there is nowhere any great 
pressure on cultivation. Grazing grounds and grass-lands are extensive. 
Grass is cut in quantity, made into hay, and saved for use during the hot season 
when other fodder becomes scant and for feeding at night at all seasons. 
The chief cultivated crops are jowdr, maize and linseed. Breeding cattle get 
no feeding except what they pick up in the grazing grounds along with 
hay or karbi at night. Cows, young stock and bulls are herded together. 
Heifers are of breedable age at 8 to 4 years. Cows generally produce two 
calves in three years. Very few of the cows milk well. They seldom yield 
more than 4 to 6 lbs. per day. The gavlis probably through a process of 
selection possess cows which yield a fair amount of milk, and sell ghee . The 
cows belonging to ordinary cultivators and other breeders are rarely 
milked. The calf suckles the whole. In the rains the cattle are 
sheltered in open sheds at night, but are not tied up. In 
the fair season they are kept during the night in open yards. 
At the weekly bazars of the villages, where Malvi cattle are bred Vanjaris or 
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5 4,—M 41yi bullock* 
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Longotas purchase young bulls or bullocks as they get the opportunity at 
Rs. 10 tolls. 15 per head. A good pair of work bullocks costs Rs. 60 in Malwa 
and a good cow Rs. 20. Generally the Vanjaris purchase young bulls or 
bullocks in April. They are taken to the Satpura Range in the hills of 
Shendva, Jalwana and Thikari in the Holkars Territory where they are kept 
till July. In August the owners then return with their cattle home and start 
with their droves for the Deccan and pass through Chalisgaon, RTaydongri 
Rajapur, Yeola, Kopergaum, Ashi, Umbri, Shipalapur, Kanur, Pathar, 
Ghodnadi, Poona, Baramati and then on to Sholdpur. After they purchase 
from the breeders the following charges are payable for grazing, &c. 


Annas. 


1 

Per head 

... 

... 

... M&lwa. 

1 

Do. 

... 

... 

... Khalghat. 

4 

Do. 

... 

... 

... Shendva. 

8 

Do. 

... 

... 

... Sdngvi. 

8 

Do. 

... 

... 

... jNTagar. 

8 

Do. 

... 

... 

... Poona. 


The cattle are mostly three to five years old. The drovers drive 
their cattle from 10 to 15 miles per day as far as possible through 
forest and other waste land. The cattle graze as they travel. The camp is 
pitched near a village at night. The cattle are sold as customers are found, 
but the price is not paid at the time. When all the cattle except such as are 
required for pack purposes have been disposed of, the drovers return and 
collect their money. A purchaser in any particular village has to keep the 
whole tribe -as guests until the price is paid, and in consequence there is 
as little delay in making payment as possible. 

The general and 

particular character- Malvi cattle have been bred pure for a very long period. They are parti- 

istic? of Malvi cattle. cu ] ar ly true to type and have certain peculiar characteristics which leave ms, 
doubt as to their purity of blood. The predominating colour is pure white. 
Grey or silver grey specimens are common, but broken colours are unknown. 
In a grey or silver grey specimen usually the limbs, neck and head are a 
darker shade than the body. Malvis are essentially work cattle, medium 
in size, and adapted for any description of ordinary work. They are spirited, 
active and strong and equally good for the plough, the cart, or for well 
work. It is not surprising therefore that the well-to-do Deccan Kunbi pre¬ 
fers Malvis to any other breed. The Malvi is generally very shapely in 
appearance having the frame wide and deep but not very long. It is 
supported on squarely set, well shaped limbs, with good flat bone and 
round hard feet. There is a slight droop in the hindquarters. There is not 
much loose skin on the sheath, but that on the neck and dewlap is well 
developed. The hump is large. The head and horns are very characteristic. 
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The muzzle is large and jet black, the eye membranes and the hair immediate 
ly surrounding the eye socket are also jet black. This characteristic is 
a “ hall mark ” invariably found in pure bred Malvis. The head is short, 
the eyes are dark, prominent and have a docile appearance. The ears are 
short with little or no tendency to droop. The horns are very characteris¬ 
tic. They are moderately thick at the base, of fair length and are sharp 
pointed and invariably spring in a forward and upward direction from the 
head with a graceful outward bend. 

Many of the cart cattle of the towns of the Presidency are of this This breed is widely 

breed. This is notably the casein Poona. Many of the Bombay Municipal distribufced - 
cart bullocks are Malvis. Main work cattle are widely distributed 
throughout the Deccan and also in Southern Gujarat. 

A good pair of young Malvi bullocks cost in the Deccan Rs. 150 to value, 

Rs. 175, when fully broken and seasoned to work. The Deccan cultivator 
generally keeps young cattle bought from the drovers idle or at light 
occasional work for fully a year after he buys. The drover gets Rs, 35-40 
up to Rs, 50 for good single bullocks or bulls 3 or 4 years of age. 

Illustrations 53, 54, 55 represent excellent specimens of the breed—a 
bull and two bullocks. 



55.—Malvi bullock. 



Measurements of Mdlvi Cattle. 
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THE ADEN CATTLE, 

Aden cattle are ;bred in the districts of Zaida, A1 Hasiki, r Shaka., A1 
Anad, A1 Hautah in the Abdali (Lahij; country, the Abyan in the Fadthile 
country, A1 Kasha in the Alawi country, Somali, and Jerabi districts in the 
Subaihi country and in Yemen. These districts are approached by land via 
Aden. The general character of the soil is dry and sandy ; climate 
cool and temperate. Bainfall generally abundant in the hot season, but 
occasionally, as in 1896 and 1897, scant. The streams are perennial but 
small, affording, however, sufficient drinking water for stock, but not used 
for irrigation. The only grass-lands of importance are on the banks of 
streams. A grass called sucla grows to a height of about 3 feet in the 
rains. The cattle are mostly bred by Arab agriculturists each owning a few 
animals, but many people, the well-to-do as well as farmer classes, keep 
a cow or two for the value of the milk for domestic purposes. The cattle 
of different owners are kept distinctly separate or generally so. Young 
stock and older ages go together. . Bull calves are castrated when 
one year old, and in consequence cows or heifers are mated only with 
such bulls as have been selected as specially suitable for * stud pur¬ 
poses. Such bulls are carefully looked after. The cows in their own district 
are regular breeders producing a calf every year if fed well. Heifers mature 
quickly and are put to the bull for the first time when about 18 months old. 
Calves are allowed to suckle only for a month. Subsequently they are 
reared on other food. Well fed cows yield about 18 lbs. milk daily and the 
majority of the cows milk well. The cows are fed much in the same way as 
Indian cattle, the concentrated food being cotton seed, oil-cake and 
grain of jow&ri. The daily ration of concentrated food is about 8 lbs. In 
‘addition green or dry jowdri kctdbi is given. The cattle are sheltered in 
open sheds in towns and villages, but are not housed in the open country 
(jungle). The cattle are thoroughly domesticated and accustomed to be 
handled by their owners from the time they are quite young, and are in 
consequence very docile tempered. Bullocks—not bulls—are used at work 
for ordinary agricultural operations and in carrying water from the wells. 
There is no other breed of cattle in the district or brought into the district. 
The best cattle are whole coloured. They have been maintained pure for a 
long time and are closely bred. A few cows are exported to Aden and the 
Somali Coast, and cost from Bs. 40 to Bs, 70 according to quality, supply and 
demand. The chief dairy product sold is ghee , but much of the milk is 
required as such for domestic requirements. Butter is made by churning the 
milk in a “leather receptacle by shaking it up and down,” a primitive 
method requiring improvement.* 

* This information has been obtained through Brig-General Creagh, Political Agent, Aden, to 
■whom the acknowledgments of the Bombay Agricultural Department are gratefully offered. 


The general condi¬ 
tions under which 
Aden cattle are bred. 
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50.—Aden bull, 
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Such Aden cattle as are Imported into Bombay are usually bought 
in Aden and the breed is in consequence known in India as Aden cattle. 
They are exceedingly true to type. It might safely be conjectured from their 
general smallness of size, the deer-like appearance of their heads and limbs, 
and the uniformity of colour that the breed has been maintained pure 
for a long time, and also that it has been in-bred to a considerable extent. 
The information obtained from the Political Agent, Aden, in answer to direct 
questions on these points proves such to be the case. Pure bred specimens 
are always whole coloured. The most common colour is a yellow fawn, 
changing to a lighter or darker shade on various parts of the body, the head, 
neck and limbs being generally a lighter or darker shade than the body. 
Pure white and light red are not uncommon colours. Generally the muzzle, 
eye and other exposed membranes are a tawny dull yellow colour, but 
a black muzzle and black eye membranes are often met with. The inside of 
the ears and the udder are usually deep rich yellow in colour, a characteristic 
common to other milk breeds giving rich milk, as for instance, “ Channel 
Island” cattle. The general form is that of a milking type, being deeper 
and heavier in the hindquarters, than in front. It cannot, however, he 
said that there is any deficiency in proportion. On the contrary these 
cattle in a miniature style are beautifully proportionate. The frame may he 
said to bo more or less rounded in all its lines, rather short but deep, parti¬ 
cularly in the hindquarters, and fairly wide. There is no decided droop in 
the hindquarters behind the loins as in most indigenous Indian breeds. The 
quarters are in good specimens, square, and the thighs muscular and well 
filled. The tail should be long and thin, a characteristic peculiarly associated 
with good milking capacity. The frame is supported on short legs, squarely 
set with small deer-like canon bones and feet. The hump is large in the 
male, not particularly so in the female. There is no loose skin on the sheath 
and that on the neck and dewlap is not nearly so prominent and pendulous 
as in many Indian breeds. The udder is generally very shapely, although 
not very large, and does not extend so far forward along the abdomen as it 
ought to do for large milking capacity. The milk vein Is generally very 
prominent. The teats are well placed but are not generally so large as they 
should be. Usually they are so small that they cannot be fully grasped in 
the act of milking except by a small hand. The appearance of the head and 
the prominent placid eyes indicate a docile temperament which is in. no way 
belied, and of course a valuable characteristic in milk breeds. The head 
is neat, short, broad across between the eyes and near the muzzle, but 
rather narrow between the horns. The ears are small, sharp pointed,carried 
square with the head, with no tendency to droop, and are moved forward 
in an alert manner when the animal expects to he fed or is taking notice 
of anything unusual. This alertness as indicated by the ears is mentioned, 


Tiie general and 
particular character¬ 
istics ofAden cattle. 
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AJen bulls are very 
impressive. 


Milk yield and 
value. 


Aden bulls are use¬ 
ful work cattle. 


Illustrations, 


because those Indian cattle which have particularly long lob ears look stupid 
to a European eye, when they ought to be on the alert, because they have 
so little muscular control over their long limp ears. The horns in Aden cattle 
are short and crumbled (often) in the cow, and very short and blunt in the bull. 
The breed matures very quickly. Heifers, if well fed and well grown, will breed 
in India when 2 years of age. Sometimes even at a younger age, but such 
precocity is not desirable. The cows are regular breeders coming into “ season ” 
for the bull in 6 to 8 weeks after calving and yield milk, if allowed, almost 
up to the time they are again due to calve. The milk yield owing to the 
docile tempers of these cattle is not easily affected by mismanagement or any 
irregularity in feeding, milking, &c., as in most Indian breeds, nor does 
travelling by road or rail to reasonable extent or changes in the weather, &c., 
materially affect or permanently reduce the milk yield in any period of 
lactation. A good Aden cow for this reason is a god-scnd to a district 
officer if he moves camp often as he necessarily must do. 

Aden bulls when used for crossing with any other breed are often particu¬ 
larly impressive in stamping certain of their characteristics on their offspring. 
The Aden peculiarity of colour, the absence of loose skin on the sheath 
and docility of temper are particularly noticeable characteristics o£ half-bred 
Adens. 

The best imported Aden cows or good ones bred in India yield up to 
22 lbs. of milk per day, on a ration moderate in quantity as compared with 
that required for the best indigenous breeds when in full milk. In Bombay 
Aden cattle are scarce and young good cows are worth Bs. 100 each. 

Bulls make good work cattle and being docile tempered need not for 
work purposes necessarily be castrated. They are not strong enough for 
heavy haulage, but are exceedingly active and lmrdy, and for ordinary agri¬ 
cultural purposes will bear favourable comparison with the better class o\ 
Deccani cattle. They are not so well suited for cartage or for ordinary field 
work as Malvis, because they are not so big and strong, but are quite as 
active. 

Illustration 56 represents a typical specimen of a bull. He is 
deficient in his quarters and light in his thighs, otherwise is very shapely. 
Illustrations 57, 58 and 59 of cows are good specimens, the white cow 
(Ho. 57) being the best. These cows were notin full milk when the pho¬ 
tographs were taken, so their milking capacities are byi no means fully indi¬ 
cated by the appearance of the udders. 
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Aden cow, 






129 








Measurements of Aden Cattle. 
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SIMGALESE “OR CEYLON CATTLE. 

This is a very small hardy breed of cattle. They are variable in type and These cattle resem- 
colour. The best of them resemble Aden cattle to a considerable extent, hleAAeaGaM *' 
but the cows differ from Aden cattle in being generally very poor milkers. 

These cattle also mature much more slowly than Aden cattle do, A good 
many of their characteristics have probably been induced by close breeding. 

There are certainly no indications that they have been crossed, with Madras 
cattle or any other Indian breed. 


The predominating colours are whole colour—black, brown, red and fawn. 
But spotted cattle are occasionally met with and speckled or speckled roan 
cattle are quite common. Many of these cattle are exceedingly shapely with 
small, short, rounded, compact bodies, supported on short shapely legs, 
squarely set, with exceedingly neat bone and hard small feet. The limbs like 
those of Aden cattle resemble deer. The head is very neat, muzzle large. 
The head widens from muzzle to the eyes which are wide apart and very 
prominent. The face rapidly contracts above the eyes and the dis¬ 
tance between horns from base to base is very narrow. The horns 
are short and crumpled as in Aden cattle. The ears are also exactly like 
Aden cattle, being short, quick-set, pointed, carried square with the head and 
have no tendency to droop. There should be very little development of 
loose skin on the dewlap and none on the i sheath or navel. The droop in 
the hindquarters is generally considerable. The bullocks are exceedingly 
active and hardy and for their size very strong. They are first rate trot¬ 
ting cattle and in light carts are capable of going a long distance in quick 
time. They are either driven single in ekkas or in pairs in light carts. 


The general and 
particular character* 
istics of the breed. 


Ceylon cattle are branded to an extraordinary extent. Some brands are Brauiiu*. 
distinguishing marks, but many are put on because the owners believe, that 
muscular development on certain parts is thereby increased, and the muscles 
hardened and strengthened. 


Illustration 60 shows a speckled bull. 

Illustrations 61 and 62 of heifers are exceedingly typical of the breed. 
These are much better specimens than the bull Mo. 60. 




60,—SiugaleiJ bull. 
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Sinhalese heifer. 







62 .—Cingalese heifer. 
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. Gainia or dwarf bullock used extensively for trolling 






Measurements of Shu/alese Cattle t 
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NIMAR CATTLE. 

These cattle are bred in Rimar, a district which borders on Eastern 
KMndesli. Many of them are used in the Ivhandesli district as cart bullocks, 
and may in particular be seen in heavy bandis on the Dlmlia-Agra main 
road. The best of them are large and adapted for slow lieaYY road work. 
Select specimens are used by the Commissariat Department for heaYY transport. 
They are bred by ordinary agriculturists mostly. They can readily be re¬ 
cognised by two typical characteristics, r?z., by their colour and by their horns. 
The colour is generally broken red and white in large distinct patches. 
Sometimes but rarely the colour is nearly whole red with a slight extent of white 
markings. The red is always a light red, sometimes almost a yellowish red, 
and the white markings are never pure white. They are bluish or dingy white. 
The latter appearance being due to a slightly mottled appearance caused by 
small spots of red being mixed through the white patches. The horns are 
thick at the base, blunt at the point, flattened, and curled oxer the head somewhat 
like those of a Delhi buffalo. The muzzle, eye and other exposed membranes 
are very often flesh coloured. In fact this may be said to be characteristic, 
although mottled, or black muzzles are occasionally seen. The head is 

distinctly coarse and large, big at the muzzle, wide and long. The eyes are 

not prominent, the ears are large and pendulous. The appearance of the 
head and eye indicates that ISTimari cattle are slow, lazy and hare no great 
capacity for hard work or endurance. The neck is of moderate 

length and is thick. The pendulous skin underneath is well developed 
hut it is thick, leathery and unlike that on other indigenous 

breeds. It does not swing loosely when the animal moves. The loose 
skin on the sheath and navel is also well developed. The frame is long, 
square and deep. The hump is large. The pelvic bones are particularly 
prominent. The quarters are long and level and the thighs deep and 
muscular. Iftmdri cattle stand well on their legs but the leg bones are large, 
round and coarse, and the feet big, unshapely and soft. 

I have made no personal enquiry regarding the history of this breed, 
but I imagine if the facts were known that some of the characteristics could 
be traced to foreign blood. 


General and parti* 
eular characteristics 
of the breel. 


Origin. 


A good pair of dsTim&ri bullocks is worth Rs. 200 to Rs. 250. 


Value. 



Measurements of Nimari Cattle . 
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He-buffaloes are 
suitable work cattle 
in districts of heavy 
rainfall. 


The general condi¬ 
tions under which 
buffaloes are success- 
tally bred and reared. 


BUFFALOES. 

Buffaloes are naturally water animals and thrive better in districts of heavy 
rainfall than ordinary cattle do. In such districts he-buffaloes are used for 
draught purposes in preference to ordinary bullocks. Large he-buffaloes are ex¬ 
ceedingly strong and for slow heavy work are probably more powerful than any 
breed of bullock. They are certainly stronger than bullocks of their own size 
either in drawing loads or in carrying a pack load or a pahhdl of water. They are 
very cheap when full grown being rarely worth more than Rs. 40 and generally 
less. It, therefore, does not pay to rear them except in districts where 
grazing is abundant and cheap. He-buffaloes bred in the Deccan are sold when 
weaned at nominal prices, Rs. 2, 3 or 4 each. They are taken below the Ghats 
and fed cheaply on the Ghat grazing lands and rice straw, until they are 
fit for work, or old enough to be sold to the butcher. If a buffalo cow will 
yield milk without the calf suckling, the calf (if a bull calf) is generally 
either starved to death, or surreptitiously killed, or thrown out into the 
street or roadway by the owner, to be taken in and fed at the Pinjrapole. 

Although the buffalo thrives better than a cow in a wet climate the best 
buffaloes like the best of ordinary cattle are bred in districts of moderate 
rainfall and where the conditions for cattle breeding are most favourable. 
Buffaloes should be bathed twice a day if they have not access to a 
deep running stream or deep water of some kind. They should be shaved 
several times a year. The sparse coarse hair on the body (the growth is 
thicker on the legs) gives no protection from sun or rain, but it harbours lice 
and other vermin. Ticks on buffaloes, especially inside the ears, and on the 
underparts, are persistently present especially in the hot weather and should 
be removed or killed by means of an insecticide wash ; otherwise the cattle 
rapidly loose condition. The black shining skin gets very hot when the 
sun s heat is strong, and it is usual to cover buffaloes when working mtlx jhools 
made of coarse sacking. Buffaloes differ from cows chiefly in the following 
respects :— (a) In giving milk which is much richer in butter fat; ( b ) in voic- J 
(c) in having no hump. Milch buffaloes show great maternal instinct and also 
get much attached to their attendants especially to the men who feed 
and milk them, also to companion animals in adjoining stalls. If separated 
from the calf, from companion animals, or from the man that regularly 
feeds and milks them they are almost certain to refuse to yield milk, and 
the milk-yield may be permanently reduced. When ill, even with a 
trifling ailment, they rarely will allow milk to be drawn. This is a safe¬ 
guard in India considering dhe danger to the public which would arise 
from the sale of milk from diseased animals. 
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Four distinct 
breeds. 

JAfferabadi buffa¬ 
loes. 


general and parti¬ 
cular characteristics. 


Value. 


Illustrations* 


JAFFERABADI BUFFALOES. 

There are four distinct breeds of buffaloes known in Bombay, viz,, 
Jdfferabadi, Delhi, Surat and Deccanis. 

Jdfferabadi buffaloes are bred in the Gir hills and in almost every village 
and town throughout the south of Kathiawar. Cattle of the purest blood 
are believed to be owned by the Bliavnagar State. Jafferabadi buffaloes 
are very large, but even the best of them are not shapely. They stand high 
on the leg. The legs, bones and feet especially in old cattle are exces¬ 
sively large and coarse. These cattle are very ponderous in front, the 
brisket being characteristically prominent and large. The withers or crops 
are usually very sharp and narrow. On the other hand the pelvic hones 
are so prominent that they disfigure the animal. The quarters are square 
and fairly level, and the thighs deep and muscular. The upper line is 
very uneven. Altogether a Jafferabadi buffalo is by no means shapely. 
The prevailing colour is mostly black, with a few white markings. But 
sometimes the white markings are considerable, especially on the legs and 
face. Cattle so marked have usually one or two wall eyes and the muzzle 
and other exposed membranes are either white, or flesh coloured, or partly 
so. The head of a Jafferabadi buffalo lis very characteristic. The horns 
particularly in the male are extremely coarse and large. There is extraordi¬ 
nary development of the frontal bone and this appears to be continued to 
form the base of the horn. This extraordinary development of bone at the 
base of the horn forms what may aptly be described as large excrescences 
which occupy each side of the face from the forehead to the checks extending 
considerably below the level of the eyes. This development of bone increases 
with age and in old cattle the eye sockets are almost completely surrounded. 
Therefore old bulls are often blind or nearly so, Each horn, as it starts from 
the base of the bone excrescence, takes a downward backward spiral sweep. 
The horn at the base is not round ; it is comparatively flat and broad, but gets 
more rounded towards the point. The development of frontal bone and 
excrescence are not so great in the cow. The horns take the same downward 
curve on each side of the head as in the bull. They bend downward, outward 
and then upward, the bend generally forming about f ths. of a circle. As in 
bulls so in cows the eyes are generally sunk deep in the .head especially in old 
cattle. The necks of cows are long and thin. Bulls have thick and muscular 
necks- A good Jdfferabadi cow costs Rs. 150 or more in Bombay and yields 
a large quantity of milk in Kathiawar; SO to 40 lbs. daily usually. The 
udders are not usually well shaped although generally very large. The 
teats are usually very large and are contracted curiously into a neck at 
the junction with the udder. 

A typical head of an old Jdfferabadi bull is excellently shown in Illus¬ 
tration No. 65, Illustration 66 shows a full length portrait of the same 
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bull. It cannot be claimed that be is a good looking specimen, but be is 
nevertheless perfectly typical of a pure bred Jafferabadi. His legs and feet 
have got extremely coarse and large with age. The callous growth as shown 
on the stifle joint is often seen in old heavy buffaloes. It is caused by lying 
upon and rising from the hard floor of a stall. In Illustration 67 the 
prominence of the pelvic bones and heaviness of forequarters which are so 
characteristic in Jafferabadi s are clearly exhibited. This cow* was exhibited 
by the Bhdvnagar State at the Bombay Show (1890) and is a grand speci¬ 
men of the breed. Illustration 68 represents the common type of Jdffera- 
badi cow as ordinarily met with. 
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Measurements of Jdfferabadi Buffalo Bulls and Cows, • 
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General character¬ 
istics of Delhi buffa¬ 
loes. 


k!/ 


DELHI BUFFALOES. 

These buffaloes are bred throughout the North-Western Provinces and 
Sind. A few are bred in Palanpur Agency but nowhere else m Lon Lay. 

They are very large cattle, with deep, wide, rather fbort iramcF, and stand 
on short thick legs, which are squarely set, rather wide apart. The withers or 
“crops” like those of Jafferabadis are thin and nanov and stand up like a 
spine. This conformation together with a slight dip or hollowness of lack and 
an abrupt elevation of the spine behind the pelvic boms cause an uneven upper 
line. Delhi buffaloes are not so heavy in the forequarters as oaherabadis; 
neither are the points of the pelvic bones so \ n minent. Those cattle may be 
described as massive and square all over—heavier, Lowevei, in the hindquarters 
than in front. The colour is usually jet black, but occasionally white markings 
are met with. The head is short, neat and ch an cut (no sr j ci f!u< us flesh)—lar^e 
at the muzzle and rather wide at eyes. The ion Ik ad is si igl tly j u minent 
and the face is always hollow or indented between the forehead and muzzle. 
The term 44 dish faced’* as used in England is aptly d(£<rijtneof the con¬ 
formation referred to. The horns are very characteristic. Th»y are thick at 
the base and fairly sharp at The point. They have a ri gged, um vtn surface 
somewhat like the uneven surface of certain curled shells of sea molluscs. 
They rise from the head in an upward and backward direction ai:d then curl 
over the head like the horns of a ram If the full outside length of horn* 
is measured then the horns are found to he long although Icing curled 
they look short. The neck is short and very thin considering the size 
of the frame. A good Delhi buffalo gives in the noith of India up to 
50 lbs. milk per day, but such superior milkers are rarely brought to 
Bombay. The udderi is generally very large and common!y is also well 
shaped. The teats are properly placed and of moderate size. Five U ats on an 
udder are common, the 5th giving less milk than the oil ers. A good 
young Delhi buffalo is in Bombay worth Bs. 150 to Ls, 200. Heifers 
come to maturity sooner than J&fferabadis and generally breed when 
3^ to 4 years old, if well cared for. The cows (illustration Nos. 09 
and 70) are well bred and typical. They belong to the Poona Government 
Farm herd. 




(iU.— Delhi buffalo cow. 
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70.—Delhi buffalo cow. 








Measurements of Delhi Buffalo Cow, 
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SURAT AND DECCANI BUFFALOES. 


General character¬ 
istics of Surat and 
Deccani buffaloes 


Surat and Deccani buffaloes are much smaller than the Jafferabadi or 
Delhi breeds. There is little or no difference in conformation between Surat 
and Deccani buffaloes except in the horns. The horns of a Deccani are long, 
straight and sharp and extend hack to the shoulders, or sometimes to the mid¬ 
dle rib. Those of Surat buffaloes extend along the side of the neck and turn 
up near the shoulder with an inward easy curve at the point. This inward 
curve often brings the point in contact with the neck or shoulder. The 
colours are black, black with white markings, grey and albino. In grey cattle 
the hair lias a dun colour, but the skin has a reddish brown tinge and in 
cattle of this colour the muzzle is often a peculiar slate colour. Albinos and 
cattle with broken colour have usually wall eyes, and the exposed mem¬ 
branes are partly white or flesh coloured. A good Surat buffalo has a 
long, fairly level, wide, deep body, with no particular prominence of 
pelvic bones. The withers or crops are narrow. Otherwise the body is 
well formed and rounded rather than square in its lines. It is near the 
ground and very shapely. The forequarters are light but not unduly 
sc*. The leg bones are short and somewhat coarse and the feet are fairly 
large. Tufts of thick long hair grow’ on the knees. The neck is long 
and muscular in the hull, but in both sexes is usually very well formed 
tapering gradually from the throat to the chest. In Surat buffaloes the 
udder is a much better shape than in Jaffcrabadis or Delhis, and the teats 
are of moderate size and well placed. A good Surti buffalo gives up to 10 
seers or 82 lbs, milk per day and costs in Tom bay from Its. 100 to Pm. 120. 
Illustration 71 represents an excellent specimen of a Surti buffalo bull. 
Illustration 72 represents a good Surti cow*. 
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71.—Surat buffalo bull. 
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Surat buffalo coiv. 
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